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Twenty-first  Jinnxial  Report  of  the  President  and  Directors  to  the 
Stockholders  of  the  Baltimore  and  Ohio  Railroad  Company. 

At  a  meeting  of  the  stockholders,  held  ptirsuant  to  the  charter,  on 
the  second  Monday  of  October,  1847,  in  the  city  of  Baltimore,  the 
President  and  Directors  of  the  Baltimore  and  Ohio  Railroad  Com- 
pany submitted  the  following  report  and  statement  of  the  affairs  of 
the  Company: — 

First. — Of  the  Main  Stem. 

The  statement  A  shows  the  state  of  the  Company's  affairs  on  the 
30th  lilt.,  and  the  revenue  and  expenses  of  the  main  stem  for  the  year 
ending  on  the  same  day  are  shown  by  the  statement  B. 

These  statements  exhibit  a  considerable  increase  both  in  the  trade 
and  travel ;  and  it  will  appear,  from  an  examination  of  the  various 
items  of  which  they  are  composed,  and  from  the  elaborate  report  of 
the  chief  engineer,  acting  as  general  superintendent,  hereto  appended, 
that  in  proportion  to  the  amount  of  business,  there  has  been  a  very 
favorable  diminution  in  the  cost  of  transportation  and  expense  of 
working.  The  general  economy  in  the  management  of  tlie  road, 
either  in  regard  to  its  particular  condition,  or  as  compared  with  other 
roads  in  the  United  States,  or  elsewhere,  though  more  favorably  sitti- 
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ated,  is  also  worthy  a  particular  notice,  and  ought  not  to  escape  the 
attention  of  the  stockholders. 

The  gross  receipts  from  the  business  of  the  viain  stern,  independent 
of  its  connexion  with  the  Washington  road,  amount  to  the  sum  of 
iSl, 101, 936-58,  and  the  expenses  of  working  and  management,  of  all 
kinds,  to  the  sum  of  §590,828-98,  little  more  than  50  per  cent,  of  the 
gross  receipts,  and  leaving  a  balance  of  net  earnings,  over  all  expenses 
of  working,  of  §511,107-60,  being  more  than  seven  and  one  quarter 
per  cent,  upon  the  capital.  Without  reference  to  the  detailed  state- 
ments and  observations  in  the  report  of  the  chief  engineer,  and  to  the 
subsequent  remarks  in  this  report,  or  to  the  working  of  other  similar 
roads,  this  result  would  establish  the  general  economy  in  the  admin- 
istration of  this  work,  and  show  that  the  cost  and  expenses  of  trans- 
portation bear  a  reasonable  and  economical  proportion  to  the  entire 
receipts  from  the  trade  and  travel.  If,  therefore,  there  were  no  other 
objects  to  which  the  Board  were  under  an  obligation  to  apply  the 
above  stated  net  receipts,  the  dividend  for  the  present  year,  under 
the  present  system  of  management,  might  not  have  been  less  than 
seven  per  cent.,  and  the  necessity  of  applying  them  to  other  objects, 
however  it  might  be  regretted,  has  been  altogether  unavoidable. 

The  stockholders  were  informed  in  the  last  annual  report,  that  en- 
gagements made  prior  to  the  month  of  September,  1846,  for  recon- 
struction of  thirty  miles  of  the  old  track,  for  new  locomotive  engines, 
for  new  burthen  cars,  and  for  improvements  at  the  several  depots, 
stated  in  that  report  at  §325,000,  would  be  chargeable  upon  the  re- 
ceipts of  the  year  just  closed;  and  that  by  the  interest  upon  the  bonds 
then  authorized  to  be  issued,  and  the  instalment  payable  during  the 
year  to  Messrs.  Baring,  Brothers  &  Co.,  the  amount  so  chargeable 
would  be  swelled  to  an  aggregate  of  not  less  than  §418,000. 

It  is  now  to  be  observed  that  the  payments  during  the  year  on  ac- 
count of  all  the  foregoing  items,  have  actually  amounted  to  the  sum  of 
§403,662-63,  and  that  from  the  receipts  of  the  year  there  has  also  been 
paid,  on  account  of  surveys  west  of  Harper's  Ferry,  for  interest  on 
temporary  loans,  rendered  necessary  to  meet  the  engagements  of  the 
previous  year  in  anticipation  of  the  accruing  revenue,  and  for  addi- 
tional burthen  cars,  indispensable  to  comply  with  the  more  pressing 
demands  of  (he  increasing  trade,  the  further  sum  of  §37,534-10. 

Of  the  net  earnings,  as  shown  above,  not  expended  on  account  of 
capital,  and  which  it  is  in  the  power  of  the  Board  to  replace  by  the 
sale  of  their  six  per  cent,  bonds,  the  Board  have  declared  a  dividend 
of  three  dollars  upon  each  share,  and  applied  the  further  sum  of 
§20,000  to  the  sinldng  fund — provided,  as  stated  in  former  reports, 
for  the  reimbursement  of  the  loan  of  §1,000,000  on  account  of  the 
Washington  road,  leaving  a  surplus  to  be  reimbursed  from  the  cost  of 
reconstruction  by  the  sale  of  bonds,  of  §23,916'50. 

It  ought  also  to  be  observed  that  while,  from  the  causes  already 
explained,  the  dividend  to  the  city  and  individual  stockholders  does 
not  exceed  three  dollars  per  share,  the  State  of  Maryland  has  derived 
much  greater  advantages  from  her  connexion  with  this  enterprise. 
The  subscription  of  §3,000,000  made  by  the  State,  in  1836,  with  the 
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distinct  understanding  that  both  the  city  and  State  should  at  the  time 
contribute  an  equal  sum,  was  paid  in  five  per  cent,  sterling  bonds  ; 
and  that,  although  the  subscription  by  the  city  has  been  fully  realized 
and  applied  to  the  construction  of  the  road  to  Cumberland,  yet,  that 
in  consequence  of  the  depreciated  credit  of  the  State,  the  sterling 
bonds  received  from  the  Treasurer  have  remained  for  the  most  part 
unavailable.  Of  the  entire  sum  of  the  §3,000,000,  an  amount  not 
exceeding  5000  pounds  sterling  has  been  disposed  of,  and  while 
the  Company  has  continued  regularly  to  pay  the  interest  upon  that 
amount  to  the  bondholder,  the  State,  during  the  whole  period,  has 
annually  received  larger  sums  from  the  Company  than  any  other 
stockholder. 

During  the  past  year,  including  the  bonus,  the  State  has  received 
from  the  earnings  of  the  Washington  road,  an  amount  equal  to  ten  per 
cent,  upon  her  subscription  to  that  road — and  with  the  dividend  from 
the  earnings  of  the  main  stem,  has  actually  received  a  sum  equal  to 
seven  per  cent,  upon  her  investment  in  both  roads. 

Of  the  revenue  heretofore  applied  to  reconstruction,  the  Board  have 
replaced,  during  the  year,  the  sum  of  S49, 105-12  by  the  sale  of  their 
six  per  cent,  bonds,  at  prices  averaging  about  their  par  value  :  and  it 
may  be  added,  that,  by  the  consent  of  the  city  authorities  to  receive 
the  present  dividend,  payable  to  the  city  in  the  same  securities,  the 
Board  will  be  enabled  to  make  a  further  sale  of  the  same  description 
of  bonds  to  the  amount  of  $105,000,  at  their  par  value. 

It  is  proper  also  to  state,  that  during  the  past  year  the  Board  have 
entered  into  contracts,  within  the  estimates  of  the  engineer,  for  the 
further  reconstruction  of  31  miles  of  the  old  track,  payable  partly  in 
the  Company's  notes  at  long  credits,  and  partly  in  the  six  per  cent, 
bonds  alluded  to  in  the  last  annual  report,  at  par;  and  that  they  have 
also  entered  into  contracts  in  the  further  amount  of  ^152,872,  being 
about  S46,000  less  than  the  cost  estimated  by  the  chief  engineer,  for 
indispensable  alterations  in  certain  parts  of  the  old  track,  payable  al- 
together in  similar  six  per  cent,  bonds  of  the  Company  at  their  par 
value.  For  so  much  of  the  foregoing  engagements  as  are  payable  in 
the  notes  of  the  Company,  the  Board  must  look  to  the  sale  of  their  six 
per  cent,  bonds,  or  to  loans  in  another  form;  and,  until  one  of  these 
can  be  effected  upon  favorable  terms,  the  current  receipts  must  be 
used.  The  effect,  therefore,  upon  the  dividend  of  the  current  year 
must  depend  upon  the  success  of  one  of  the  first  resources. 

A  proper  regard  to  the  increasing  trade  and  travel  upon  the  road, 
and  to  its  economical  working,  and,  what  is  of  even  greater  impor- 
tance, to  the  safety  of  the  public,  would  not  permit  a  thorough  recon- 
struction of  the  old  and  imperfect  track  to  be  longer  delayed.  By  some, 
or  all  of  the  resources  at  tUe  command  of  the  Board,  these  objects  must 
be  accomplished  with  the  utmost  possible  despatch;  and  the  duty  of 
the  Board  will  only  be  discharged  by  accomplishing  them  according 
to  their  best  judgment,  with  all  the  means  at  their  command,  and  in  a 
manner  the  least  onerous  to  the  stockholders. 

Up  to  this  time,  it  is  not  doubted,  that  an  impartial  examination  of 
the  subject  will  satisfy  the  stockholders,  that  in  tlie  discharge  of  the 
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arduous  and  multifarious  duties  devolved  upon  the  Direcfors.  the 
Board  have  practised  a  due  economy  and  carefully  guarded  the  in- 
terests entrusted  to  them. 

The  exhibition  they  are  now  enabled  to  make  of  a  net  earning  of 
more  than  seven  and  one  quarter  per  cent,  upon  the  capital,  over  and 
above  all  the  current  expenses  of  working  and  management,  including 
extraordinary  repairs  of  the  road  way,  bridges,  and  machinery  of  all 
kinds,  is  not  only  a  conclusive  evidence  of  the  economy  with  which 
their  duty  has  been  performed,  but  ought  to  afford  substantial  evi- 
dence of  the  future  profits  of  the  work,  and  of  the  stability  of  the  Com- 
pany's credit.  This  part  of  the  subject,  however,  cannot  be  properly 
understood  or  appreciated,  nor  will  the  stockholders  be  able  to  do 
justice  to  the  present  condition  or  future  prospects  of  their  own  enter- 
prise, nor  properly  sustain  its  credit,  without  bearing  in  mind  that 
their  work  is,  and  for  some  lime  must  remain,  in  an  unfinished  state — 
unfinished,  not  so  much  in  regard  to  the  termination  to  which  it  is 
designed  ultimately  to  extend  it,  but,  what  is  equally  important,  and 
to  this  occasion  more  pertinent,  unfinished  in  regard  to  its  capacity 
and  power  of  operation  throughout  the  present  line.  It  would  be  a 
grave  error,  leading  to  serious  and  perpetual  misapprehension,  to  con- 
clude that  a  railroad,  actually  constructed  between  two  given  termini, 
was  thereby  finished  and  requiring  no  farther  expenditure  from  the 
application  of  its  resources  to  the  purposes  of  capital.  A  railroad  can 
be  said,  in  no  sense,  to  be  finished  until  it  is  not  only  constructed  and 
open  for  trade  between  two  given  points — the  road  must  be  consid- 
ered as  unfinished  until  it  can  be  supplied  with  all  the  power  and 
machinery  of  every  description  necessary  to  accommodate  the  public, 
and  effectively  and  economically  to  conduct  its  daily  operations.  la 
all  railroad  companies  in  all  countries,  this  obvious  view  of  the  sub- 
ject is  universally  conceded  and  acted  upon,  and  everywhere  the  cost 
of  a  road,  and  of  all  other  objects  comprehending  its  capital,  is  under- 
stood to  include,  not  only  the  actual  construction  of  the  road  way,  but 
the  supply  of  all  the  stations,  depot  buildings,  engines,  cars,  and  ma- 
chinery of  all  kinds  necessary  to  its  effective  operation.  Until,  there- 
fore, a  railroad  is  not  only  actually  constructed,  but  provided  with  all 
that  is  necessary  for  its  effective  working,  it  must  remain  unfinished ; 
and,  while  it  is  the  duty  of  the  company  to  proceed  to  finish  the  work 
in  their  charge  with  all  proper  energy,  the  only  means  by  which  it 
can  attain  that  object,  is  an  increase  of  its  capital  by  new  subscrip- 
tions, or  by  some  form  of  loan,  for  the  reimbursement  of  which,  both 
principal  and  interest,  the  annual  receipts  are  the  only  resource.  The 
stockholders  will  scarcely  need  to  be  informed,  that  not  only  the  pre- 
sent road  from  Baltimore  to  Harper's  Ferry,  in  consequence  of  the 
radical  imperfection  and  defectiveness  of  the  original  construction,  is 
yet  unfinished,  requiring  a  large  annual  expenditure  to  complete  it; 
but  that  in  regard  to  the  necessary  stations,  depot  buildings, and  cars, 
and  macliinery  of  every  description,  the  whole  work  is  yet  unfinished, 
and  on  this  account  annually  absorbing  a  considerable  portion  of  the 
receipts  to  supply  the  defects.  It  must,  then,  be  apparent  that  any  un- 
favorable disproportion  between  the  rate  of  the  dividends  and  the 
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amount  of  the  net  earnings,  can  in  no  degree  be  attributable  to  im- 
proper expenditure  in  the  working,  but  arises  wholly  from  an  una- 
voidable necessity  of  applying  so  large  a  proportion  of  the  receipts  to 
put  the  road  in  a  finished  state,  to  adapt  it  to  the  jnst  demands  of  the 
trade,  and  to  render  it  ultimately  profitable  to  the  stockholders.  It  is 
seen  that  during  the  past  year,  under  the  present  economy,  if  the  de- 
fectiveness of  the  road  and  inadequacy  of  the  machinery  had  not  re- 
quired such  a  heavy  expenditure,  the  net  earnings  of  the  year  would 
have  justified  a  dividend  to  the  stockholders  of  seven  and  a  quarter 
per  cent.;  and  yet,  that  in  consequence  of  the  necessity  of  such  an  ex- 
penditure, the  Board  have  been  compelled  to  confine  the  dividend  to 
three  per  cent.,  and  temporarily  to  app!y  at  least  four  per  cent,  of  the 
net  earnings  towards  completing  the  work. 

It  may  not  be  out  of  place,  in  this  connexion,  and  for  better  illus- 
tration of  this  part  of  the  subject,  to  state,  that  from  the  opening  of 
the  road  to  the  year  1S37,  inclusive,  (a  period  of  eight  years,)  the 
gross  receipts  amounted  to  ^1,439,151,  the  expenses  to  ^1,038,818, 
the  dividends  to  ^144,1 38,  and  the  expenditure,  on  account  of  capital 
only,  to  §247,1 95.  From  the  close  of  the  year  1837  to  the  end  of 
1847,  the  gross  receipts  have  been  ^5,979,097,  the  expenses  §3,332,- 
783,  the  dividends,  $735,000,  and  the  expenditure  on  account  of  capi- 
tal §1,911,314.  So  that,  from  the  opening  of  the  road  to  the  present 
time,  the  stockholders  have  received  of  its  earnings  §879,138,  and  the 
expenditure  for  general  objects  of  capital  has  been  §2,158,509.  The 
ratio  of  expenses  to  receipts  prior  to  1837  was72-Jg.  per  cent.,  and  from 
1837  to  1847,  the  ratio  has  been  ^S^^-,  while  the  excessof  current  re- 
ceipts over  current  expenditure,  prior  to  1837,  was  §391,333,  and  sub- 
sequent to  1837  it  has  been  §2,158,509. 

In  yielding  to  the  necessity  which  has  thus  been  explained,  the 
Board  have  only  followed  the  example  of  all  others  engaged  in  the 
management  of  similar  works,  practising,  as  they  believe,  not  less 
economy  than  any  other  administration  of  railways  that  they  might 
be  required  to  imitate;  and  while  it  may  be  expected  of  the  public  at 
large  to  be  satisfied  with  so  liberal  a  provision  for  the  accommodation 
of  the  business,  the  stockholders,  in  view  of  the  ultimate  benefits  to 
flow  from  it,  will,  it  may  be  hoped,  be  content  with  a  policy  dictated 
no  less  by  the  necessity  of  the  case,  than  their  own  duty  and  true 
interest. 

The  result  of  this  policy,  and  the  economy  with  which  it  has  been 
carried  out,  as  well  as  the  beneficial  effects  upon  the  interest  of  the 
stockholders,  may  be  seen  in  the  progressive  improvements  in  their 
own  enterprise,  and  in  its  present  condition  and  future  advantages. 

The  influence  of  the  administration  of  the  present  Board  cannot  be 
traced  to  an  earlier  period  than  the  middle  or  close  of  the  year  1837, 
In  that  year,  the  length  of  the  road  being  82  miles,  only  157,102  pas- 
sengers, and  66,703  tons  were  carried  in  the  cars,  and  the  machinery 
imperfectly  adapted  to  that  amount  of  business:  in  the  present  year, 
upon  a  road  of  178  miles,  there  have  been  transported  288,674  pas- 
sengers, and  263,334  tons;  and,  unless  from  sudden  accumulation  at 
unexpected  and  temporary  periods,  there  has  been  no  deficiency  of 
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power  or  means.  Anterior  to  the  year  1S37,  and  np  to  the  year  1835, 
there  had  been  only  five  small  dividends,  varying  from  375  cents  to 
Sl-12i  per  share,  and  from  1835  to  1840,  no  dividend  had  been  de- 
clared. 

In  1837,  the  outstanding  current  obligations  of  the  Company  were 
not  less  than  ^130,000,  and  the  aggregate  expenses  of  working  the 
road  only,  was  at  least  ninety-five  cents  in  the  dollar  !  As  might  have 
been  expected  from  this  result,  the  power  and  machinery  of  the  Com- 
pany were  inadequate  even  to  the  inconsiderable  business  of  that  pe- 
riod; and  only  seven  hundred  and  fifty  thousand  dollars  of  the  original 
subscription  remained  unpaid,  which,  in  a  few  years  only,  must  have 
been  needed  for  the  payment  of  debts,  and  for  the  augmentation  of 
machinery,  leaving  other  objects  of  expense  swelling  beyond  any  re- 
sources at  the  command  of  the  Company.  How  long,  under  a  con- 
tinuance of  such  causes,  the  road  could  have  been  kept  in  operation, 
it  would  now  be  needless  to  conjecture.  At  the  end  of  the  year  1S40, 
a  period  of  two  years,  the  remaining  capital  had  been  called  in,  punc- 
tually paid,  and  applied  to  the  reduction  of  the  inclined  planes  at 
Parr's  ridge,  to  the  removal  of  other  sources  of  perpetual  and  wasting 
expense,  and  to  the  augmentation  of  machinery  of  all  kinds.  During 
the  same  time,  an  improved  system  of  repairs  of  roadway  and  ma- 
chinery was  adopted — the  outstanding  obligations  of  the  Company 
were  fully  discharged,  and  a  dividend  of  $2  per  share  was  paid  to  the 
stockholders  out  of  the  net  earnings.  During  those  two  years,  the 
construction  of  the  road  west  of  Harper's  Ferry  was  commenced,  un- 
der circumstances  in  many  respects  unpropitious,  and  as  early  as  the 
month  of  November,  1842,  from  the  proceeds  of  the  city  subscription 
of  §3,000,000,  and  the  application  of  a  considerable  portion  of  the 
annual  receipts,  was  completed  as  far  as  Cumberland,  a  distance  of 
96  miles,  at  a  cost  not  less  than  §3,623,606-28. 

During  the  period  subsequent  to  1840,  a  dividend  to  the  stockhold- 
ers was  intermitted  for  a  single  year  only,  the  earnings  of  the  year 
1842  having  been  applied  to  the  extension  of  the  road  from  Harper's 
Ferry  to  Cumberland.  In  1841  and  1843,  the  dividend  was  $2  per 
share;  in  1844,  §2-50  per  share;  and  in  1845  and  1S46,  $3  per  share. 
The  comparative  progressive  improvement  in  other  respects,  during 
the  same  period,  subsequent  to  1837,  is  not  less  striking.  In  that  year, 
the  Company  owned  only  fourteen  locomotive  engines,  and  these  of 
the  fourtli,  or  smallest  class,  of  which  some  were  actually  unfit  for  use, 
and  the  whole,  more  or  less,  in  an  imperfect  condition.  From  that 
time  to  the  present,  the  motive  power  of  the  Company  has  been  in- 
creased, by  purchase  or  otherwise,  of  thirteen  of  the  largest  class,  two 
of  the  second,  twelve  of  the  third,  and  eleven  of  the  fourth  class,  in  all 
thirty-eight,  and  in  actual  capacity  equal  to  seventy-two  of  the  class 
of  those  employed  in  1837.  The  augmentation  and  improvement  in 
the  number  and  condition  of  the  cars  and  other  machinery  may  be 
taken  to  be  in  the  same  proportion. 

In  1837,  the  cost  of  repairs  of  road  and  bridges,  the  latter  being 
comparatively  few  in  number,  was  not  less  than  at  the  rate  of  §1203 
per  mile  of  road,  and  at  the  end  of  1846,  before  the  occurrence  of  the 
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adventitious  and  temporary  causes  adverted  to  and  explained  in  the 
report  of  tiie  chief  engineer  hereto  appended,  notwithstanding  an  in- 
crease of  nearly  three-fold  in  the  business  of  the  road,  and  a  consider- 
able addition  to  the  number  of  timber  bridges,  the  cost  of  similar  re- 
pairs did  not  exceed  ^918  per  mile  of  road,  being  about  twenty-five 
per  cent,  less  than  at  the  former  period.  The  cost  of  repairs  of  ma- 
chinery, engines,  and  cars,  in  1837,  was  at  the  rate  of  29j3_  cents  per 
mile  run  by  the  locomotives  with  trains,  and  in  1846,  the  cost  did  not 
exceed  16J^  per  mile  run;  being  little  more  than  one-half  of  the  former 
cost,  although  the  trains  hauled  in  the  last  year  were,  in  all  instances, 
considerably  larger.  In  1837,  the  aggregate  expenses  of  working  the 
road,  exclusive  of  the  expense  of  horse  power  in  the  streets  of  Balti- 
more, and  over  the  old  inclined  planes  at  Parr's  ridge,  was  at  the  rate 
of  not  less  than  173  cents  per  mile  run  by  the  locomotives;  and  in  1846, 
the  same  expenses  did  not  exceed  the  rate  of  59-^^^  per  mile — nearly 
two-thirds  less  than  in  the  former  period. 

It  has  been  already  stated,  that  the  proportion  of  the  expenses  of 
working  the  road  to  the  gross  receipts  in  1837,  was  as  much  as  95 
per  cent;  and  it  may  now  be  added,  that  in  1846,  the  same  expenses 
did  not  exceed  52  per  cent,  of  the  gross  receipts.  It  must  be  observed, 
moreover,  that  this  great  reduction  has  been  effected  under  the  influ- 
ence of  a  vastly  augmented  trade,  of  a  continued  dilapidation  of  the 
old  and  imperfect  track,  of  a  considerable  multiplication  of  timber 
bridges,  and  of  a  reduction  in  the  charges  for  transportation  of  more 
than  35  per  cent,  below  the  rates  in   1837. 

Excepting  in  Great  Britain,  where  the  rates  of  charges  are  high, 
and  the  wages  of  labor  low,  and  where  the  receipts  from  passengers, 
always  the  chief  source  of  profit  upon  railways,  are  much  greater  in 
proportion  to  those  from  burthen  transportation,  the  expenses  of  work- 
ing railways  rarely,  if  ever,  fall  short  of  50  per  cent,  of  the  gross  re- 
ceipts, and  in  most  parts  of  tFie  continent  of  Europe,  and  elsewhere, 
they  more  frequently  exceed  that  ratio.  It  is  to  be  observed,  more- 
over, that  this  proportion  is  seldom  or  never  maintained,  except  in 
the  instances  of  new  and  well  constructed  railways  with  tlie  most  im- 
proved rail  and  form  of  structure,  and  with  the  aid  of  other  advan- 
tages indispensable  to  the  cheap  management  of  such  works,  and  where 
the  receipts  from  profitable  passenger  traffic  considerably  exceed  those 
from  the  transportation  of  burthen.  Independently  of  the  railways 
in  England,  the  ratio  of  expenses  to  the  gross  receipts,  and  the  econo- 
my in  the  working  of  the  Baltimore  and  Ohio  railroad,  will  be  found 
to  compare  most  advantageously  with  all  the  European  works,  the 
former  being  less  and  the  working  cheaper  than  upon  the  European 
works. 

The  roads  in  New  England  possess  most  of  the  advantages  of  new- 
ness and  strength  of  construction,  of  liberal  charges  and  large  trade, 
and  from  the  density  of  a  general  and  manufacturing  population,  de- 
rive larger  receipts  from  passenger  traffic  than  from  tonnage  ;  and  are 
also  universally  conceded  to  be  conducted  with  commendable  regu- 
larity and  economy.  They  possess  besides  many  material  advantages 
peculiar  to  that  part  of  the  Union,  which  would  enable  them  to  attain 
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a  superiority  over  even  the  skill  and  economy  of  European  works, 
whicli  it  would  be  difficult  successfully  to  imitate. 

With  all  these  advantages,  an  investigation  into  the  comparative 
cost  and  expenses  of  working  the  Baltimore  and  Ohio  railroad,  and 
of  the  principal  New  England  roads,  according  to  information  derived 
from  authentic  source?,  would  still  further  illustrate  the  economy  with 
which  the  operations  of  this  road  have  been  conducted. 

Tiie  average  cost  per  mile  of  twelve  of  the  principal  railroads  of 
New  England,  including  their  necessary  equipment,  may  be  stated  at 
§46,000,  and  that  of  the  Baltimore  and  Ohio  railroad,  including  the 
thirty  miles  reconstructed  during  the  past  and  preceding  years,  may 
be  taken  to  be  about  the  same.  If  the  cost  of  reconstructing  the  re- 
maining portion  of  the  old  track,  and  of  the  alterations  now  in  pro- 
gress, be  added,  the  average  cost  of  the  road  would  be  more  than  $50,- 
000  per  mile.  The  average  of  all  the  expenses  upon  eleven  of  ths 
principal  New  England  roads  per  mile  run  by  the  locomotives  with 
trains,  during  the  year  1846,  was  not  less  than  TS^^^  cents;  and  that 
upon  the  Baltimore  and  Ohio  railroad,  during  the  same  period,  exclu- 
sive of  the  cost  of  horse  power  in  the  streets  of  the  city,  was,  as  before 
stated,  not  more  than  59  j\  cents;  showing  a  difference  of  nearly  twen- 
ty-five cents  in  favor  of  this  road. 

The  average  of  the  proportion  of  expenses  to  the  gross  receipts  upon 
the  eleven  New  England  roads,  during  the  year  1846,  was  a  fraction 
over  fifty  per  cent.,  and  that  of  the  Baltimore  and  Ohio  railroad,  du- 
ring the  same  period,  may  be  stated  at  not  more  than  fifty-two  per 
cent.  If,  in  regard  to  this  part  of  the  comparison,  the  superior  con- 
struction and  comparative  newness  of  the  New  England  roads,  their 
exemption  from  the  employment  of  horse  power  in  cities,  and  the 
greater  amount  of  passenger  traffic  in  proportion  to  that  of  burthen, 
be  taken  into  consideration,  (that  on  the  Baltimore  and  Ohio  railroad 
being  S654,916-14  from  tonnage,  and  only  §447,020-14  from  passen- 
gers,) the  cheapness  of  working  this  road  would  be  apparent.  Of  all 
these  facts  and  grounds  of  comparison,  therefore,  it  may  be  safely 
predicated,  that,  as  soon  as  the  old  track  of  the  Baltimore  and  Ohio 
railroad  shall  be  thoroughly  reconstructed,  and,  by  an  adequate  pro- 
vision of  motive  power  and  other  machinery,  and  of  depot  buildings, 
necessary  for  its  general  purposes,  the  entire  road  shall  be  placed  in  a 
finished  state,  the  general  expenses  will  not  exceed  the  best  economy 
upon  any  other  work. 

Notwithstanding,  however,  the  confidence  of  the  Board  in  the  re- 
sults already  adverted  to,  and  in  the  general  system  of  management 
gradually  adopted  subsequent  to  the  year  1837,  they  have  not  been 
insensible  to  the  necessity  of  adapting  it,  from  time  to  time,  more  per- 
fectly to  an  extended  road,  to  a  rapidly  increasing  trade,  and  to  the 
great  augmentation  of  power  and  machinery  demanded  by  the  in- 
creasing business.  The  accumulated  business,  in  the-year  1846,  and 
the  near  approach  of  the  periodical  renewal  of  the  timber  of  the  road 
over  its  entire  line,  presented  an  appropriate  occasion  to  revise  the 
general  system  of  management,  and  in  the  month  of  November  last, 
the  President  suggested  a  scheme  of  a  modified  system,  and  invited 
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the  attention  of  the  Board  to  the  necessity  of  a  particular  examination 
into  the  present  organization  of  tlie  Company,  and  to  the  introduction 
of  some  reforms  which  he  thouglit  niiglit  be  advantageously  made. 
He  also  asked  the  appointment  of  a  committee  by  whom  he  might  be 
assisted  in  the  investigation,  and  in  maturing  the  reforms  that  might 
be  deemed  expedient.  The  principal  objects  to  be  attained,  by  the 
proposed  modifications,  consisted  in  confining  the  genera!  supervision 
and  superintendence  of  all  tlie  departments  nearer  to  their  duties,  and, 
by  a  judicious  subdivision  of  labor,  to  insure  a  proper  adaptation  and 
daily  application  of  the  supervisory  power  to  the  objects  under  its  im- 
mediate charge;  in  the  multiplication  of  checks,  and  to  effecting  a  strict 
responsibility  in  the  collection  and  disbursement  of  money  ;  in  confining 
the  Company's  mechanical  operations  in  their  shops  to  the  purposes 
of  repairs,  rather  than  of  construction  ;  in  promoting  the  economical 
purchase  and  application  of  materials  and  other  articles  needed  in  every 
class  of  the  service;  and  in  effecting  a  strict  and  more  perfect  responsi- 
bility in  the  accounting  department  generally. 

After  diligent  investigation,  with  the  aid  of  the  experience  of  other 
roads  in  New  England,  and  elsewhere,  the  committee  proposed  to  at- 
tain the  foregoing  objects  by  confiding  the  departments  of  transporta- 
tion, of  the  construction  and  repairs  of  the  road,  and  of  the  repairs  of 
machinery,  to  a  separate  superintendence;  each  being  subject  to  the 
immediate  supervision  of  a  professional  engineer,  under  the  direction 
of  the  President. 

They  subjected  all  these  officers,  and  all  other  principal  agents,  to 
an  annual  appointment,  and  required  satisfactory  security  for  the  faith- 
ful performance  of  his  duties  from  each.  They  also  adopted  measures 
for  tlie  purpose  of  confining  the  receipt  of  money  to  as  {e\v  agents  as 
possible,  and  for  insuring  the  prompt  payment  from  all  of  monies  re- 
ceived by  them;  and  they  prescribed  a  new  and  securely  guarded 
system  of  tickets,  recommended  by  the  best  experience  in  other  com- 
panies ;  and  imposed  further  checks  upon  conductors,  and  other  agents, 
which  were  thought  would  prove  effective  in  enforcing  a  rigid  ac- 
countability from  all.  They  revised  and  remodeled  the  system  of 
accounts,  and,  by  bringing  them  into  the  Company's  office,  eflfected  a 
daily  accountability  and  settlement  of  the  account  of  each  of  the 
agents  by  the  Treasurer  and  Secretary,  under  the  immediate  super- 
vision of  the  President, 

It  is  not  proposed  in  this  place,  to  do  more  (ban  indicate  the  general 
features  of  the  modified  system  now  adverted  to.  It  was  adopted  by 
the  Board  as  proposed  by  the  committee,and,asfar  as  can  be  inferred 
from  its  operation, it  is  believed  that,  with  such  improvements  as  prac- 
tical experience  may  suggest,  it  will  fully  realize  the  advantages  ex- 
pected from  it,  and  effect  all  the  security  of  which  the  case  is  suscepti- 
ble. It  may  be  further  observed  that,  although  in  the  execution  of 
the  system,  the  duties  of  some  of  the  old  agents  were  materially 
changed,  and  in  some  instances  the  employment  of  new  ones  was  re- 
quired, yet  it  has  been  so  arranged,  as  that  by  reducing  the  salary  of 
those  whose  duties  had  been  lessened,  the  aggregate  expense  of  the 
whole  is  less  than  was  paid  under  the  system  it  superseded.     The  re- 
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port  of  the  chief  engineer,  acting  at  present  as  general  superiniendent, 
hereto  appended,  will  not  only  disclose  the  present  working  of  the 
system,  so  far  as  tested  by  practical  experience,  but  also  contains,  in 
addition,  a  general  professional  exposition,  by  that  officer,  of  the  state 
of  the  road  and  machinery,  and  of  the  working  and  operation  during 
the  year;  and,  by  its  statements  on  these  points,  will  dispense  with 
further  observations  in  this  report  upon  the  same  topics. 

Second. —  0/ the  Washington  Road. 

The  affairs  of  the  Washington  road  are  shown  by  the  statements 
D  and  E. 

It  will  appear  from  these  statements  that  there  has  been  a  falling 
off  in  the  receipts  from  this  road,  and  that  the  diminution  has  been 
in  the  passenger  traffic.  During  the  past  year  the  number  of  passen- 
gers has  been  five  thousand  four  hundred  and  three  less  than  in  the 
year  1846,  and  the  amount  of  revenue  received  from  this  source  has 
been  eleven  thousand  eight  hundred  and  nineteen  dollars  less  than  in 
the  preceding  year.  It  may  also  be  stated,  that  during  the  past  year 
there  was  an  increase  in  tonnage  transportation  of  3,109  tons,  and  of 
^2,198-87  in  the  revenue  from  that  source  over  the  year  1846.  It 
may  be  inferred,  therefore,  that  the  experiment  of  a  reduced  charge, 
authorized  by  the  Board  in  the  years  1845-46,  has  not  realized  the 
expectations  by  which  it  was  recommended  ;  and  the  conclusion  would 
seem  to  be  warranted,  that  the  lowest  charges  do  not  uniformly  in- 
crease the  amount  of  travel.  It  will,  therefore,  become  the  duty  of 
the  Board  to  reconsider  the  subject  with  the  benefit  of  the  experience 
they  have  already  had,  and  to  make  such  addition  to  the  present 
charges  as  a  full  investigation  may  be  found  to  authorize.  The  net 
profits  from  the  Washington  road,  for  the  last  six  months,  including 
the  surplus  of  ^6,724-19  remaining  after  the  dividend  in  April  last, 
amount  to  the  sum  of  $48,131-66,  of  which  the  Board  have  declared 
a  further  dividend  for  the  last  six  months  of  $2-50  upon  each  share 
of  stock,  leaving  a  surplus  of  $6,88 1-66,  to  be  carried  to  the  account 
of  the  current  year. 

Third. — Of  the  further  prosecution  of  the  Road  to  the  Ohio  River. 

Under  this  head  the  Board  are  gratified  to  be  enabled  to  congratu- 
late the  stockholders,  that  by  their  action  on  a  recent  occasion  one  of 
the  obstacles  that  has  hitherto  retarded  the  extension  of  the  road  to 
its  ultimate  destination,  has  been  removed. 

By  an  act  of  the  Legislature  of  the  state  of  Virginia,  passed  at  the 
last  session,  the  grant  of  the  right  of  way  through  that  state  has  been 
renewed  for  a  period  of  twelve  years,  upon  condition  that  tlie  road 
shall  be  extended  to  the  city  of  Wheeling  without  touching  the  Ohio 
river  at  a  point  lower  down  than  the  mouth  of  Fish  creek;  and  ac- 
cording to  the  agreement  with  that  city,  the  option  of  extending  the 
road  by  the  latter  point  is  absolute. 

The  Board  is  not  aware  that  until  very  recently  any  diversity  of 
opinion  existed  with  the  public  authorities,  or  in  the  community  at 
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large,  of  the  expediency  of  extending  their  road  to  a  southern  point 
on  the  Ohio,  from  which  they  could,  with  the  least  competition,  com- 
mand the  trade  and  travel  passing  up  the  river,  and  most  certainly 
form  connexions  with  the  improvements  of  Ohio,  upon  both  the  cen- 
tral and  southern  hues,  on  which  they  have  been  projected  in  that 
state.  And  the  Board  do  not  doubt  that  it  is  the  clear,  unquestionable 
policy  and  duty  of  the  stockholders,  of  the  state,  and  especially  of 
this  city,  by  the  extension  of  their  road  to  a  southern  point  on  the 
river,  to  attract  the  western  improvements  from  any  other  point  to 
which  they  might  possibly  be  diverted,  and  at  which  they  would  be 
brought  within  the  attraction  of  the  rival  cities  north  of  Baltimore. 
A  connexion  with  the  western  roads  in  the  state  of  Ohio,  upon  either 
the  central  or  southern  line,  in  that  state,  would  be  indispensable  to 
the  success  of  this  enterprise,  and  its  ultimate  object  could  be  most 
effectually  obtained  by  extending  it  so  as  to  connect  Avith  both,  and 
without  the  risk  of  competition  with  the  northern  rivals.  In  the 
earlier  history  of  the  company,  greater  reliance  than  at  present  was 
placed  upon  the  river  trade  and  travel,  and  the  city  of  Wheeling  was 
considered  by  the  projectors  of  the  road  as  not  only  commanding  these, 
but  at  the  same  time  insuring  a  connexion  with  the  railroads  on  the 
central  line  of  the  Ohio  improvements.  In  all  the  applications  of  the 
company  for  the  right  of  way  through  the  state  of  Virginia  since  the 
year  1S42,  however,  the  company  have  asked  for  the  option  of  ex- 
tending their  road  to  any  point  on  the  Ohio  within  that  state  they 
might  select  above  the  mouth  of  the  Little  Kanawha,  intending,  un- 
doubtedly, to  terminate  it  at  some  point  within  that  range  of  choice. 
Within  those  limits  the  selection  must  have  been,  and  was  expected 
to  be  regulated  so  as  to  insure  a  connexion  with  the  Ohio  improve- 
ments, both  on  the  central  and  southern  lines  ;  and  it  would  have  been 
necessary  to  avoid  a  terminus  so  far  south  as  miiiht  force  the  im- 
provements on  the  central  line  to  a  more  northern  point  on  the  river, 
beyond  the  reach  of  this  road.  It  had  been,  until  recently,  supposed 
that  the  mouth  of  Fishing  creek,  twelve  miles  below  i^wA  creek, pre- 
sented the  best  medium  point  for  both  purposes  ;  and  the  impression 
generally  prevailed,  that  while  the  improvements  on  the  southern  line 
in  Ohio  could  certainly  connect  more  advantageously  at  Fishing 
creek,  those  on  the  central  line  could  also  be  more  easily  formed  at 
that  point  than  at  Wheeling.  From  subsequent  information,  however, 
it  would  appear  that  the  central  improvements  in  Ohio  may  connect 
with  this  road  on  the  river  as  advantageously  at  fVheeling  as  at  Fish- 
ing creek  ;  while  it  is  certain  that  the  improvements  projected  on  the 
southern  line  might  form  a  connexion  at  Fish  creek,  without  increas- 
ing their  length,  or  the  distance  between  Cincinnati  and  Baltimore 
more  than  twelve  miles. 

The  distance  from  Cincinnati  to  Baltimore  on  the  southern  line 
through  Ohio,  by  the  mouth  of  Fishing  creek,  may  be  stated  at  600 
miles,  and  to  New  York  800  miles;  and  to  Baltimore,  by  the  way  of 
Fish  creek,  617  miles,  and  to  New  York,  by  the  same  point,  817 
miles.  While,  therefore,  from  Cincinnati  to  New  York,  by  the  way 
of  Fishing  creek,  the  distance  would  be  109  miles  less  through  Balti- 
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more  than  by  the  northern  route  projected  to  New  York,  the  distance 
to  New  York  by  way  of  Fisli  creek  would  be  still  92  miles  nearer 
through  Baltimore  than  by  the  northern  route. 

In  this  view  of  the  subject,  and  deeming  it  inexpedient  to  hazard, 
the  extension  of  their  work  upon  the  future  legislation  of  Virginia, 
the  Board  thought  the  prosecution  of  the  road  to  Wheeling  by  the 
mouth  of  Fish  creek  would  insure,  effectually,  a  connexion  with  the 
Ohio  works,  on  both  the  lines  projected  in  that  state,  and  still  enable 
them  to  maintain  a  successful  competition  with  New  York. 

They  do  not  consider  that  the  projectors  of  either  of  the  lines  in 
the  state  of  Ohio  should  attempt  or  expect  to  exclude  the  other  from 
a  connexion  with  this  enterprise  at  a  point  most  acceptable  to  it ;  and 
in  the  arrangement  this  company  have  made  with  the  city  of  Wheel- 
ing, and  by  accepting  the  Virginia  law  subject  to  its  provisions,  it  must 
be  conceded  tliat  the  Board  and  the  stockholders  have  made  a  better 
compromise  and  accomplished  more  for  those  interested  in  the  South- 
ern line  of  improvement,  than  the  same  parties  have  been  able  to  ef- 
fect in  any  other  way.  It  is  to  be  observed,  moreover,  that  the  cost 
of  the  work  to  the  Ohio,  by  Fish  creek  will  not  be  greater  than  to 
Fishing  creek  ;  and  that,  with  the  aid  of  the  subscription  of  half  a 
million  of  dollars  and  the  gratuitous  grant  of  a  depot  and  right  of 
way  to  be  contributed  by  Wheeling,  the  company  will  not  have  less 
ability  to  execute  their  engagement  with  the  authorities  of  that  city 
than  if  they  had  succeeded  in  their  object  of  terminating  the  road  at 
Fishing  creek. 

It  may  be  assumed,  therefore,  that  in  accepting  the  Virginia  law, 
and  confirming  the  agreement  with  the  city  of  Wheeling,  the  stock- 
holders have  not  only  consulted  the  interests  of  the  several  companies 
engaged  in  making  the  improvements  on  the  southern  and  central 
lines  of  Ohio,  and  insured  the  connexion  of  both  with  their  road; 
but  have  acquired  the  right  of  reaching  the  Ohio  at  the  point  origi- 
nally contemplated  by  the  state  and  the  city,  with  the  additional  and 
important  privilege  of  extending  it  twenty-eight  miles  lower  down  the 
river  than  they  originally  desired  to  do  or  could  have  done  at  any 
time  since  the  spring  of  1S3S.  They  may  thus  be  enabled  to  accom- 
plish their  original  object  without  the  necessity  of  constructing  a  rival 
branch  to  their  main  stem,  thereby  attracting  the  travel  and  trade  to  a 
rival  city  ;  while,  by  encouraging  a  connexion  of  their  road  with  the 
improvements  on  the  southern  Ime  in  Ohio,  they  offer  new  induce- 
ments to  the  works  on  the  central  line  to  form  a  similar  connexion, 
in  preference  to  longer  and  more  expensive  lines  to  any  Northern 
point. 

Looking  to  these  objects  it  will  now  be  in  the  power  of  the  com- 
pany, by  a  vigorous  and  energetic  prosecution  of  their  road,  in  con- 
formity with  the  law  and  the  agreement  with  the  city  of  Wheeling, 
speedily  to  realize  all  that  ever  has  been  hoped  from  the  enterprise. 

It  is  not  to  be  concealed,  however,  that  for  the  accomplishment  of 
this  object,  the  united  and  cordial  co-operation  of  those  interested  in 
the  prosperity  of  the  company  and  this  city,  will  be  needed ;  and  the 
Board  will  not  doubt  that  it  will  be  effectively  afforded.     For  twenty 
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years  the  stockholders,  under  the  auspices  of  the  state  and  the  city, 
have  been  exerting  all  the  means  at  their  command  to  extend  the 
Main  Stem  of  the  road  to  a  point  on  the  Ohio  not  further  north  than 
Wheeling,  ?ix\(\  in  1835,  the  state  and  the  city  proposed  a  Hberal 
amount  of  aid  to  effect  that  object.  The  universal  depression  in  the 
public  credit  which  soon  followed  these  efforts,  and  the  expiration  of 
the  time  limited  in  the  acts  of  Virginia  and  Pennsylvania,  tempora- 
rily defeated  the  purpose.  For  the  last  ten  years  no  exertion  has  been 
spared  to  obtain  a  renewal  of  the  right  of  the  way,  within  the  limits 
of  the  original  V^irginia  grant.  These  exertions  have  finally  resulted 
in  a  choice  of  routes  less  restricted  than  that  accepted  in  1S3S, — and 
not  only  in  confirming  the  terminus  deliberately  and  definitively  adopt- 
ed in  that  year,  but  in  enlarging  the  route,  so  as  to  embrace  a  more 
southern  point,  accessible  to  connexions  which  might  not  have  been 
commanded  from  Wheeling.  For  the  accomplishment  of  this  enlarged 
and  more  comprehensive  object,  there  will  be  less  distance,  and  fewer 
ditficullies  to  overcome,  and  a  less  amount  of  capital  to  be  employed 
than  would  have  been  necessary  if  the  work  had  been  extended  un- 
der the  laws  in  force  from  1838  to  1843;  and  it  is  not  to  be  presumed 
that  having  succeeded  to  an  extent  so  much  beyond  their  early  hopes 
and  expectations,  any  of  those  who  have  heretofore  deemed  tlie  com- 
pletion of  the  enterprise  so  essential  to  the  prosperity  of  Baltimore, 
will  abate  any  of  their  zeal  and  energy.  The  Board  would  have 
greatly  mistaken  the  objects  and  purport  of  the  trust  confided  to  them, 
if,  succeeding  in  their  elforts,  after  so  much  toil  and  so  many  discou- 
ragements, they  were  not  cordially  supported  in  the  prosecution  of 
their  work;  and  the  stockholders,  if  they  neglected  or  failed  in  the 
necessary  energy  to  use  the  opportunity  they  have  deliberately  sanc- 
tioned, would,  in  all  reasonable  probability,  forever  prevent  the  ex- 
tension of  the  road  to  any  point  west  of  Cumberland.  There  is  no 
occasion,  and  the  Board  have  no  disposition,  to  arraign  opinions  wliich, 
amid  the  uncertainty  and  discouragement  of  obtaining  the  right  of  a 
terminus  at  a  southern  point,  may  have  grown  up  in  any  quarter,  fa- 
vorable to  a  different  and  more  northern  line.  So  far  as  such  opinions 
may  have  sincerely  desired  an  early  prosecution  of  the  road  to  the 
western  waters,  and,  from  an  apprehension  that,  either  from  the  want 
of  authority  or  of  adequate  means,  the  best  would  not  be  accessible 
to  the  company,  advocated  the  adoption  of  an  inferior  line,  rather  than 
not  go  forward,  they  may  be  entitled  to  respect. 

Opinions  of  this  description,  however,  have  no  longer  any  reasona- 
ble pretext  for  their  maintenance,  more  especially  if  an  unreasonable 
persistence  in  them  would  most  probably  entail  upon  the  community 
even  greater  mischief  than  they  professed  to  avert.  It  is  impossible 
that  the  subject  could  have  been  more  thoroughly  investigated,  or 
more  maturely  considered  by  all  that  could  be  expected  to  take  an 
interest  in  it.  In  the  various  and  elaborate  discussions  to  which, 
through  a  period  of  ten  years,  it  has  given  rise  in  the  legislature  of  a 
sister  state,  and  in  the  mass  of  facts  and  information  developed  in  the 
course  of  an  intelligent  and  free  examination  of  its  merits  in  this 
community,  every  thing  that  could  assist  the  mind  in  forming  a  sound 
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conclusion,  has  been  elicited.  The  Board  are  not  at  liberty  to  suppose 
that  those  who  have  been  called  to  pronounce  their  final  judgment 
upon  a  subject  of  so  much  importance,  and  so  deeply  involving  pub- 
lic and  general  interests,  could  be  guided  by  any  otlier  considerations 
than  those  identified  with  the  successful  prosecution  of  their  enter- 
prize,  and  with  the  trade  and  commercial  prosperity  of  this  city  ;  and 
to  say  that  those  by  whom  the  ultimate  decision  was  made,  tho- 
roughly knew  and  comprehended  the  advantages  on  one  side  and  the 
hazards  upon  the  other,  and  perhaps  more  than  any  others  would  se- 
riously suffer  from  a  mistaken  course,  would  only  be  to  say  what 
would  be  felt  and  acknowledged  by  all. 

The  present  enterprise  in  charge  of  the  stockholders  may  emphati- 
cally be  said  to  be  essentially  a  work  upon  which  the  prosperity  of 
Ealtimore  is  dependent.  It  has  already  absorbed  three  millions  of 
capital  of  individuals  interested  in  the  prosperity  of  the  city,  and 
three  and  a  half  millions  of  that  of  the  corporate  authorities,  to  be 
justified  only  by  such  an  extension  of  the  road  as  would  increase  the 
trade  and  augment  the  value  of  every  species  of  property  ;  and  it 
must  not  be  overlooked  that,  of  the  assessment,  in  any  form  what- 
ever, that  may  be  necessary  to  refund  to  the  state  the  annual  interest 
upon  her  loan  to  the  company,  a  full  moiety,  at  least,  must  be  borne 
by  the  authorities  and  people  of  Baltimore.  In  such  a  case,  there- 
fore, whatever  diversity  of  opinion  might  at  any  time  have  prevailed 
in  quarters  and  upon  grounds  already  alluded  to,  it  would  be  only 
reasonable  and  just  towards  all  the  great  interests  involved,  after  a 
final  decision  of  the  subject  by  so  large  a  majority,  that  all  interests 
would  unite  in  rendering  the  decision  effectual. 

It  is  a  great  misfortune  that  ten  years  have  already  been  spent  in 
seeking  the  right  to  extend  the  road  to  the  Ohio ;  but  if,  after  obtain- 
ing it,  upon  terms  satisfactory  to  a  large  proportion  of  those  princi- 
pally and  substantially  interested,  ten  years  more  are  to  be  wasted  in 
controversies  respecting  a  route,  or  in  excited  struggles  to  reverse  the 
decision  already  made,  it  would  not  only  add  to  the  misfortune  of  the 
past, — it  would  be  in  every  view  of  the  subject  fatal.  In  the  present 
condition  and  progress  of  improvements  in  other  states,  a  stationary 
policy  upon  the  part  of  this  community  could  not  be  otherwise  than 
fatal  to  their  prosperity.  If  they  do  not  now  make  an  effort  to  ex- 
tend their  great  work  to  the  Ohio,  other  states  will  soon  complete  their 
exertions  to  attract  the  trade  and  travel  of  the  West  into  other  chan- 
nels, and  to  cities  of  greater  capital  and  other  advantages,  from  which 
we  will  not  be  likely  at  any  future  day  to  divert  them.  That  all  the 
advantages,  and  any  amount  of  trade  that  could  ever  have  been  an- 
ticipated from  the  extension  of  the  road  to  the  Ohio,  may  be  com- 
manded, and  at  no  greater  cost,  by  the  route,  and  at  the  point  select- 
ed by  the  stockholders,  has  not  been,  and  cannot  be  denied;  and  if 
any  attempt  to  embarrass  that  selection,  by  active  opposition  or  a 
withdrawal  of  support,  by  ultimate  defeat,  or  unreasonable  , delay, 
can  end  in  any  thing  short  of  a  total  destruction  of  all  the  great  ob- 
jects of  the  enterprise,  the  Board  have  not  been  able  to  conjecture  it. 
For  an  object  of  such  magnitude,  therefore,  appealing  to  so  many  in- 
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terests,  promising  so  many  advantages,  which,  in  fact,  is  so  necessary 
to  the  commercial  prosperity  of  Baltimore,  and  to  the  development 
of  such  an  important  region  of  the  state  that  could  not  be  developed 
by  any  other  line  of  road,  the  Board  must  continue  to  rely  upon  the 
cordial  co-operation  of  all  those  interests  which  it  has  been  their  con- 
stant aim  to  promote. 

Thoroughly  impressed  with  a  sense  of  their  own  duty  in  this  pos- 
ture of  their  affairs,  the  Board  are  prepared  to  exert  their  utmost  re- 
sources and  energies  to  press  forward  their  work  in  good  faith,  in 
conformity  wilh  the  authority  now  conferred  upon  them,  and  pursu- 
ant to  the  arrangement  with  the  city  of  Wheeling.  Their  last  duty, 
and  the  first  measure  devolved  upon  them,  will  be  by  minute  instru- 
mental surveys  to  discover  and  adopt  the  cheapest  and  best  line,  and 
to  obtain  the  right  of  way,  and  establish  the  location  preparatory  to 
the  requisite  contracts.  Several  parties  of  engineers  are  now  in  the 
field,  and  it  is  hoped  that  the  surveys,  on  the  preferred  route  through 
this  state,  to  the  Virginia  line,  may  be  completed  during  the  present 
year.  It  would  undoubtedly  be  the  duty,  and  is  the  wish  of  the  Board 
to  extend  the  road  from  the  city  of  Cumberland  to  Wheeling  in  part 
through  this  state,  rather  than  confine  it,  as  they  may  do,  entirely  to 
the  state  of  Virginia.  It  has  already  been  hinted  that  the  extension 
of  the  road  upon  the  line  through  Maryland  would  immediately  de- 
velope  the  coal  and  iron  deposits  near  the  Potomac,  and  the  impor- 
tant agricultural  resources  of  the  Glades,  which  would  be  wholly  ne- 
glected by  a  line  through  Virginia,  or  even  through  another  part  of 
this  state  in  pursuit  of  a  more  northern  terminus.  On  this  ground  as 
well  as  to  accelerate  the  completion  of  the  surveys  and  the  progress 
of  the  work,  the  route  through  Maryland  ought  to  be  preferred.  If, 
however,  from  any  sufficient  cause  whatever,  the  Board  should  be 
called  to  leave  the  state  of  Maryland,  and  confine  their  route  to  the 
state  o(  Virginia,  their  operations  would  only  be  retarded.  In  any 
event  they  will  indulge  the  hope  of  being  able  to  complete  the  sur- 
veys and  final  arrangements  for  the  right  of  way,  so  as  to  locate  the 
line  from  Cumberland  to  Wheeling  and  place  it  under  contract  in  the 
course  of  the  next  season. 

It  will  be  the  duty  of  the  Board  to  employ  the  interval  in  devising 
the  means,  and  effecting  their  financial  arrangements  to  prosecute 
the  work  with  the  least  possible  delay  ;  and  although  they  deem  it 
premature  at  this  time,  and  in  this  place,  to  advert  in  detail  to  the 
various  sources  and  modes  of  arrangement  from  which  they  expect 
to  obtain  the  means  of  prosecuting  and  finishing  the  road,  they  have 
reason  to  hope  that  the  measures  they  have  in  contemplation  for  those 
objects  will  not  be  unsuccessful.  They  indulge  only  a  reasonable 
confidence,  moreover,  in  believing  that  they  will  liave  at  their  com- 
mand available  and  important  resources  which  may  be  obtained  for 
the  prosecution  of  the  road  authorized  by  the  Virginia  law,  and  the 
arrangement  with  Wheeling,  that  could  not,  by  possibility,  be  com- 
manded in  aid  of  a  road  to  a  more  northern  point  on  the  Ohio  ;  and 
they  cherish  the  hope  that  the  temptation  they  will  be  enabled  to 
ofi'er  to  capital,  and  the  just  appeal  they  may  make  to  all  the  great  in- 
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terests  involved  in  the  accomplishment  of  the  work,  will  not  be  made 
in  vain. 

In  conclusion,  the  Board  can  only  promise  the  faithful  and  ener- 
getic performance  of  so  much  of  tlie  duty  appertaining  to  the  prose- 
cution of  the  work  as  is  devolved  upon  them.  If,  after  this,  the  en- 
terprise be  destined  to  failure,  the  Board,  at  least,  will  stand  acquit- 
ted. 

In  connexion  with  this  subject,  and  in  further  explanation  of  the 
recent  law  of  Virginia  and  tlie  agreement  with  the  city  of  Wheeling, 
as  well  as  for  the  purpose  of  bringing  together  the  present  state  of  the 
coujpany's  affairs,  and  the  general  grounds  upon  which  the  stock- 
holders may  be  supposed  to  have  made  their  recent  decision,  the  Board 
have  deemed  it  expedient  to  append  to  this  report,  the  report  and 
documents  accompanying  it,  of  the  committee  by  whom  the  arrange- 
ment with  the  city  of  Wlieeling  was  concluded. 

By  order  of  the  Board, 

LOUIS  McLANE,  President. 

October  1st,  1S47. 
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(B) 
Statement  of  the  Revenue  and  Expenses  of  the  Baltimore  and  Ohio 
Railroad  Company,  on  account  of  the  Main  Stem  of  the  road, 
for  the  year  ending  the  30th  nf  September,  1847. 


The  amount  received  for  transportation  of  Passengers,  Mails,  and 
Merchandize,  for  the  year  ending  the   30th  of 
September,  1847,  is  .  .  .        $1,089,067-07 

And  the  amount  yet  to  be  collected  from  the  Post 
Office  Department  and  Individuals  is  12,869-51 


Making,  together,  the  sum  of  . 

iThe  expenses,  during  the  same  period,  for  working  the  Road  and 
I     Machinery,  and  keeping  them  in  repair,  have  been  as  follow,  viz: 
iFor  expenses  of  Transportation,  including  Fuel,  Saia- 
I         ries  of  Superintendent,  Agents,  Conductors,  &.C.,    $197,134"4C 

Repairs  of  the  Road,              .                .                 ,  131,92630 

I     Repairs  of  Locomotives,                .                .  74,13951 

Repairs  of  Passenger  Cars,    .                 .                 .  26,094  24 

Repairs  of  Burden  Cars,                .                .  52.209  53 

Repairs  of  Bridges,                .                .                .  65,363*74 

Repairs  of  Depots,          .                .                .  16,52272 

Repairs  of  Water  Stations,     .                 .                 .  2,450-13 
Watching   Bridges,   and   Pumping  Water  at  the 

Water  Stations,           .                 .                .  10,111-33 

Losses  by  accidents — Fire,  Sec,            .                .  2,955-10 
Office  and  Incidental  Expenses,  including  Salaries, 

House  Rent,  Fees  to  Counsel,  &,c.,  .                .  11,921-98 


$1,101,936-58 


Making  an  aggregate  of  expenses  of  working  the  road  and  keeping 
it  in  repair,  of  . 

1  And  shewing  the  net  earnings  for  the  year  to  be, 


590,828-98 


$511,107-60 


J.  I.  Atkinson,  TVeasurer. 
Office  of  the  Ballimore  and  Ohio  Railroad  Company,  1st  Oct.,  1847. 

(D) 

The  JVashingt07i  Branch  Railroad. 

Dr. 


Cost  of  road,  real  estate,  engines,  and  cars, 

Cash  in  the  hands  of  officers. 

Cash  on  hand,         ..... 

$1,650,00000 

68-66 

73,06300 

$1,723,131-66 

Cr. 

Slock,       .                . 

Annuity  account,               .... 

Revenue  for  balance  of  that  account. 

$1,650,00000 
25,000-00 
48,131  66 

$1,723,131-66 

J.  I.  Atkinson,  Treasurer. 

Office  of  the  Ballimore  and  Ohio  Railroad  Co  ,  Oct.  1st,  1847. 


Report  of  the  Baltimore  and  Ohio  Railroad  Co. 
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(E) 
Statement  of  the  Revenue  and  Expenses  of  the  JVushington  Branch 
of  the  Baltimore  and  Ohio  Railroad,  for  t/ie  year  ending  t/ie  30th 
of  September,  1847. 


The  amount  received    for  the   transportation    of  Merchandize, 
Mails,  and  Passengers,  for  the  year  ending  the  oOlh  September, 
1847,  is                  :              .                .                .                 . 

$218,418-31 

And  the  expenses,  during  the  same  period,  have  been  as  follow, 

viz:                ..... 

For  Bonus  to  the  State,  one  fifth  of   the  Receipts  from  Passen- 
gers,     .....      $39,528-30 

Expenses  of  Transportation,        .                .               29,364-45 

Repairs  of  the  Road,            .                .                .        18,100-36 

Repairs  of  Passenger  Cars,          .                .                11,91516 

Repairs  of  Burden  Cars,      .               .                .          7,625-82 

Repairs  of  Locomotives,              .                .                10,1 17-46 

Repairs  of  Bridges,                .               .                .          1,908-48 

Repairs  of  Depots,        .                                .                    951*46 

Repairs  of  Water  Stations,                .               .             423-39 

Elkridge  Landing  Annuity,          .                .                  1,250-00 

Office  and  Incidental  Expenses,  including  Salaries, 

House  P».ent,  Fees  to  Counsel,  &c.,                .          7,625-87 

$128,810  75 

Making  an  aggregate  of          . 

And  shewing  the  net  earnings  of  this  road  for  the  year  to  be 

$89,007-56 

J.  I.  Atkinson,  Treasurer. 
Office  nf  the  Baltimore  and  Ohio  Railroad  Company,  Oct.  Ut,  1847. 
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High  Pressure  Steam. 


The  greatest  object  remaining  to  be  accompiished  in  navigating  the 
ocean  by  steam,  is  unquestionably  the  savinii  offue/,  and  this,  to  any 
great  extent,  can  only  be  etfected  by  using  high-pressnre  steam  ex- 
pansively, by  whicii  not  only  one-half  of  the  tonnage  occupied  at 
least  will  be  liberated,  but  one-half  ihQ  cost  of  the  fuel  will  be  saved. 
We  need  not  expatiate  upon  the  inmiense  importance  of  such  a  re- 
duction, both  to  the  naval  and  commercial  marine  of  this  country, 
particularly  where  distant  de[)ots  have  to  be  so  frequently  replenished, 
because  that  can  be  duly  appreciated  by  every  person  practically  ex- 
perienced in  steam  navigation.  But  no  sooner,  liowever,  is  the  pro- 
position mooted,  than  a  fierce  fusilade  is  opened  against  so  dangerous 
an  innovation,  whicli  that  is  presumed  to  be, — as  if  any  inherent  pro- 
perty existed  to  render  high-pressure  steam  more  dangerous  or  de- 
structive than  steam  of  low-pressure.  This,  however,  results  from 
prejudice  rather  than  from  calm  and  dispassionate  reasoning  ;  in  the 
face,  too,  of  daily  experience  and  the  successful  operation  of  hundreds 
of  locomotives  gliding  over  our  iron  roads  at  something  like  60  miles 
an  hour,  notwithstanding  the  very  high  power  employed,  which  ma- 
rine purposes  do  not  require, — that  it  is  really  gratifying  to  read  your 
judicious  and  pertinent  remarks  in  the  case  of  the  late  explosion  of 
the  Cricket  steamboat. 

With  properly  constructed  safety-valves,  to  hmit  the  pressure  with 
certainty,  placed  beyond  the  control  of  the  engineman  or  driver  (which 
is  a  matter  of  equal  importance  in  both  systems),  high  steam  will 
prove  as  safe,  nay  safer  than  low-pressure,  if  generated  in  suitable 
boilers;  which,  we  trust,  we  shall  be  able  to  show.  We  are  notaware 
if  there  exists  any  collected  record  of  the  number  of  explosions  which 
have  occurred,  distmguishing  the  class  to  which  each  belongs,  to- 
gether with  the  probable  cause  and  circumstances  attending  them, 
beyond  the  transitory  and  imperfect  accounts  given  in  the  news  of 
the  day;  or  we  believe  it  would  be  found,  that  not  only  are  the  most 
destructive  effects  produced,  but  also  that  two-thirds,  possibly  three- 
fourths,  are  occasioned  by  low-pressure  steam,  or  by  boilers  so  de- 
nominated (see  the  frightful  account  of  the  explosion  in  the  news- 
papers of  to-day — October  the  7th — as  detailed  before  the  coroner  at 
Leeds).  And  what  would  have  been  the  consequence  if  many  low- 
pressure  marine  boilers  had  been  subjected  to  the  fool-hardy  and  reck- 
less treatment  practised  on  board  the  "  Cricket?"  Would  they  have 
resisted  one-half  the  time  those  boilers  did? — we  presume  to  think 
not. 

Marine  boilers  of  the  usual  form  of  construction  and  magnitude 
are  the  worst  to  resist  pressure;  and,  therefore, in  examining  the  com- 
parative safety  of  the  two  systems,  we  will  assr.me  that  the  boilers 
are  of  the  same  form — viz.:  cylindrical  (where  the  tension  of  the  metal 
is  most  perfectly  applied),  and  the  pressure  in  one  to  be  four  poimds 
the  square  inch,  afjd  that  of  the  other  to  be  fifty,  while  the  thickness 
of  metal  in  each  shall  be  in  the  exact  ratio  to  the  strain :  thus,  multi- 
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ply  the  pressure  by  the  radius,  and  divide  the  sum  by  400  (equal  to 
one-tenth  of  the  strength  of  the  plate  for  every  eighth  of  its  thiclc- 
ness),  and  the  quotient  will  express  the  thickness  in  eighths  which  the 
plates  of  each  of  the  boilers  should  contain. 

Thus,  we  have  two  boilers  whose  power  of  resistance  in  relation 
to  their  contents  are  exactly  equal;  hence,  if  the  fifty  pounds  steam 
were  to  be  doubled,  the  pressure  would  not  be  one  iota  more  danger- 
ous than  the  four  poiuids  steam  being  increased  to  eight,  and  vice 
versa  ;  consequently,  in  relation  to  strength,  one  boiler  is  as  likely  to 
explode  as  the  other:  but  as  neither  is  likely  to  take  a  flight  if  duly 
supplied  with  water,  and  their  safety  valves  be  in  good  order,  we  will 
proceed  to  consider  the  result  in  case  of  neglect — first,  with  regard  to 
a  deficiency  in  water,  and  next  to  the  valves  becoming  fixed.  With 
respect  to  a  deficient  supply  of  water,  the  chance  of  an  explosion 
would  probably  be  pretty  nearly  equal,  and  so  would  be  the  force, 
from  the  larger  volume  necessarily  pent  up  in  low-pressure  boilers; 
indeed,  we  are  not  aware  that  there  is  any  distinction  observed  in  this 
particular,  but  in  effect  the  low  steam  may  be  assumed  to  be  more 
disastrous  from  its  scalding  property,  as  you  very  properly  remark, 
than  high-pressure.  In  respect  to  the  safety  valves,  we  have  shown 
that  each  boiler  is  capable  of  resisting  the  doubling  of  the  working 
pressure  of  its  contents,  or  any  otlier  extent  in  the  same  ratio,  in  an 
equal  degree.  Now,  it  is  quite  possible  for  a  low-pressure  valve  to 
adhere  to  its  seat  so  firmly  as  to  resist  the  additional  four  pounds  per 
inch,  and  even  a  much  greater  increase,  ere  an  explosion  ensue  ;  but 
for  a  valve  of  a  high-pressure  boiler  to  resist  an  addition  of  fifty 
pounds  per  inch  without  being  unseated,  is  scarcely  within  the  bounds 
of  probability.  All  boilers  require  careful  and  efficient  superiiUend- 
ence  most  unquestionably,  and  casualties  from  neglect  will  sometimes 
occur  without  doubt ;  but  under  an  equal  degree  of  supervision  and 
skill  in  construction,  we  think  we  are  justified  in  the  conclusion  that 
high-pressure  steam  in  regard  to  safety  has  the  advantage. 

The  quantity  of  fuel  saved  depends  upon  the  just  application  of 
the  expansive  principle  ;  the  usual  practice  is  for  the  pressure  in  the 
boiler  to  be  constant,  and  the  amount  of  expansion  varied  by  expan- 
sive gear,  according  to  the  exigencies  of  the  service.  To  prove  that 
this  is  an  error,  we  have  only  to  imagine  a  cylinder,  say  four  inches 
long  and  one  in  diameter,  with  steam  of  four  pounds  cut  off  at  one 
quarter  its  length  and  allowed  to  expand  to  four  times  its  volume, 
which  will  exert  a  mean  force  of  two  pounds  and  a  fraction ;  this  we 
will  assume  to  be  the  minimum  working  power  of  the  engine.  Now, 
if  circumstances  require  the  maximum  power  to  be  applied  of  four 
pounds  during  the  whole  stroke,  it  is  manifest  that  a/o»r/oA/ amount 
of  steam  will  be  required,  and  expansion  must  be  abandoned  alto- 
gether to  effect  it  when  its  saving  effect  is  most  requisite,  as  the  lar- 
gest amount  of  fuel  is  being  consumed.  Now,  if  we  reverse  these 
functions,  by  making  the  amount  of  expansion  constanty  and  work 
with  a  variable  pressure,  it  will  be  found  that  the  steam  required  will 
be  exactly  in  the  ratio  of  the  work  done  ;  thus,  if  we  raise  the  pres- 
sure to  eight  pounds,  and  cut  off  the  steam  as  belore,we  obtain  a  mean 
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of  over  four  pounds,  with  just  double  the  quantity  of  steam,  instead  ot 
quadruple  as  above,  and  of  course  at  one-half  the  expense  of  fuel. 
The  pressures  here  assumed  for  illustrating  the  two  modes  of  appli- 
cation are  not  those,  of  course,  which  would  be  adopted  in  practice, 
but  the  result  would  be  the  same  in  effect  if  the  maximum  pressure 
were  sixty-five  pounds  above  vacuum,  and  the  minimum  one-half  that 
amount,  working  with  a  constant  expansion  of  eight  or  ten  times  its 
original  volume. 

Now  that  competition  is  so  strong  in  rates  of  speed,  every  degree 
of  pressure  is  employed  and  steam  generated  in  all  kinds  of  boilers, 
suitable  or  unsuitable ;  the  temptation  is  so  great  to  run  dangerous 
risks  for  the  sake  of  victory,  that  some  power  of  control  is  become 
absolutely  necessary — a  matter,  however,  of  no  very  difficult  accom- 
plishment, though  it  might  be  opposed  by  the  proprietors,  possibly, 
as  exposing  the  secret  of  the  doings  in  the  engine-room,  with  regard 
to  the  real  working  pressure;  but  that  is  a  matter  of  no  weight,  nor 
can  it  be  honestly  objected  to  or  denied.  We  would  suggest,  then, 
that  a  competent  person  should  have  the  power  to  inspect  all  steam- 
boats, periodically,  as  to  the  fitness  and  condition  of  the  boilers  in  re- 
lation to  their  working  pressure,  and  to  see  the  following  precaution- 
ary checks  adopted — viz. :  One  safety-valve,  at  least,  on  each  boiler, 
placed  beyond  the  control  of  the  engineer,  except  as  to  having  the 
power  of  lifting  it  occasionally,  to  insure  its  duly  operating  :  or  by  a 
slight  easement  effected  at  regular  intervals  by  the  engine  itself,  but 
no  power  of  adding  weight.  Next,  that  two  graduated  gauges  be 
fixed  in  one  case  above  deck;  one  showing  the  pressure  of  steam  in 
the  boilers,  and  the  other  the  level  of  the  water  and  the  excess  or  de- 
ficiency in  either  case  from  the  fixed  working  points  on  the  scale. — 
These  gauges  to  be  open  at  all  times  for  inspection  to  every  person 
on  board,  and  minutes  made  in  the  log  at  regular  intervals  in  sea- 
going steamers,  particularly  during  the  night,  stating  the  height  of  the 
water  and  pressure  of  steam.  The  sound  working  condition  of  these 
gauges  to  be  maintained  at  all  limes,  and  cases  of  neglect,  or  tamper- 
ing with  them  in  any  manner,  to  be  visited  by  a  severe  fine — perhaps 
fine  and  imprisonment,  where  so  many  lives  are  endangered,  which 
would  at  once  put  an  end  to  the  reckless  tampering  with  the  pres- 
sure, and  insure  careful  attention  to  the  supply  of  water,  and  conse- 
quently safety  to  all  on  board.  C. 

London,  October  7,  1847.  Civ.  Eng.  &  Arch.  Journ. 
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The  following  letter  has  been  addressed  to  a  morning  paper: — Sir, 
A  most  important  invention  has  been  submitted  to  me  for  my  ap- 
proval, patented  by  a  Mr.  Smith,  of  Nottingham,  and  is  intended  to 
indicate  the  strength  of  steam  in  steam  engine  boilers;  it  is  particularly 
adapted  for  steamboats,  and  can  be  placed  in  the  cabin,  on  deck,  or 
on  any  other  part  of  the  vessel,  where  it  may  be  seen  by  every  pas- 
senger on  board.     It  may  also  be  fixed  in  the  office  of  every  manu- 
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factory  where  a  steam  engine  is  used,  at  a  considerable  distance  from 
the  boiler.  I  am  so  mnch  pleased  with  it,  thai  I  have  put  one  up  at 
one  of  my  own  colheries;  it  is  some  distance  from  the  boiler,  and  in 
another  house,  and  works  most  beautifully,  showing  the  rise  and  fall 
of  the  steam  in  the  most  delicate  manner.  The  indicator  is  like  the 
face  of  a  clock,  with  a  pointer,  making  one  revolution  in  measuring 
Irom  1  lb.  to  100  lbs.  upon  the  square  inch  of  the  pressure  of  steam  ; 
it  is  quite  from  under  the  control  of  the  engineer,  or  any  other  person, 
so  that  its  indications  may  be  relied  n])on,  and  the  construction  is  so 
simple  that  it  is  scarcely  possible  for  it  to  get  out  of  order.  1  might 
give  a  full  explanation  of  the  machine,  but  I  think  it  best  to  leave  that 
to  the  inventor  himself  The  numerous  and  appalling  accidents  which 
have  occurred  from  the  bursting  of  steamboat  boilers  have  induced 
me  to  give  you  these  observations,  which  I  think  desirable  to  be  laid 
before  the  public.  I  may  state  that  I  have  no  pecuniary  interest  in 
the  scheme  ;  but  being  the  first  person  to  wiiom  it  has  been  shown, 
and  the  first  to  make  use  of  it,  I  feel  it  a  duty  that  I  owe  to  the  in- 
ventor, as  well  as  the  public,  to  make  it  as  universally  known  as  pos- 
sible. The  indicator  is  put  up  at  Tapton  Colliery,  near  Chesterfield  ; 
and  may  be  seen  any  day  by  any  respectable  person  by  inquiring 
either  for  Mr.  Hindmarsh  or  Mr.  Langlands. 

George   Stephenson. 
To ji ton-house,  Chesterfield.  London  AihenEcura. 


AMERICAN  PATENTS. 


List  of  American  Patents  luhich  issued  in  the  month  of  SeptemJjer, 
1S46, — icith  Exemplifications,  by  Charles  M.  Kei^ler,  jy^ent  for 
procuring  Patents,  and  late  Chief  Exaininer  of  Patents  in  the 
U.  S.  Patent  Office. 

1.  For  Improvements  in  the  Jidjustahle  Clevis  for  Ploughs;  Samuel 

Wilt,  Hagerstown,  Maryland,  September  3. 

The  |iatentee  says, — "Many  modifications  of  the  clevis  have  been 
made,  by  which  the  plough  was  to  be  properly  set,  but  heretofore 
generally  without  success,  and  in  many  insiances  the  expense  of  con- 
struction was  so  great  that  they  were  not  brought  into  general  use 
By  my  newly-invented  clevis,  I  am  enabled  to  set  the  draught  u[),  or 
down,  or  sideways,  with  the  utmost  exactness,  which  has  not  been 
attained  by  any  clevis  now  in  use." 

Claim. — "  Having  thus  fully  described  my  invention,  I  wish  it  to 
be  understood  that  I  do  not  claim  adjusting  the  height  of  the  draught 
by  a  screw,  nor  do  I  claim  regulating  tlie  clevis  by  a  slit  and  set  screw, 
as  these  have  before  been  done;  but  what  1  do  claim  as  my  improve- 
ment, and  desire  to  secure  by  letters  patent,  is  the  combination  of  the 
liorizontal  and  vertical  adjusting  apparatus,  constructed  as  herein  de- 
scribed; by  which  the  adjustment  can  be  made  either  way  with  the 
minutest  exactness." 
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2.  For  Jmprovemejits  in  Stump  Extractors;  John  R.  Remington, 

Lowndes  county,  Alabama,  September  3. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  the 
combination  of  levers,  so  arranged  as  to  divide  the  downward  pres- 
sure on  to  two  fulcrums  instead  of  one,  to  shorten  the  levers  and  in- 
crease their  effect,  while  the  whole  apparatus  is  made  portable,  and 
can  be  conveniently  transferred  from  one  point  to  another." 

Claim. — "  Having  thus  fully  described  my  improvement,  what  I 
claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  levers,  as  described,  constructed  and  operating  sub- 
stantially in  the  manner  and  for  the  purpose  set  forth." 


3.  For  Improvements  in  Stoves  for  IVarming  Rooms,  S^'c;  Oliver  S. 

Hartshorn,  Henry  M.  Payson,  and  Aaron  Ring,  Portland,  Maine, 

September  3. 

Claim. — "The  parts  of  this  stove  which  we  claim  as  our  own  inven- 
tion, and  desire  to  secure  by  the  patent  to  be  issued  on  these  specifica- 
tions, and  the  drawings  accompanying,  are  the  combination  of  the 
common  wood  stove  and  cylinder  coal  stove,  in  the  manner  described, 
so  that  coal  may  be  burnt  alone,  and  the  draught  so  arranged,  as  spe- 
cified, as  at  the  same  time  to  heat  the  wood  stove  with  the  same  heat; 
and  if  wood  alone  should  be  burnt,  then  the  draught  may  be  so  man- 
aged and  arranged,  as  specified,  as  at  the  same  time  to  heat  the  radia- 
tor and  coal  cylinder;  and  in  this  case  the  draught  may  go  from  the 
coal  cylinder  through  the  funnel  at  the  top,  or  that  funnel  may  be 
closed,  and  the  front  of  the  ash-pit  closed,  and  the  funnel  from  the 
ash-pit  opened,  which  will  give  much  more  heat  than  to  carry  the 
draught  off  at  the  top  of  the  coal  funnel." 


4.  For  Improvements  in  the  Yoke  for  Yoking  Oxen;  David  Chappel,. 

Sheldon,  Franklin  county,  Vermont,  September  3. 

We  are  under  the  necessity  of  omitting  the  claims,  as  they  refer  to, 
and  are  dependent  ou,  the  drawings.  The  first  section  is  limited  to 
the  use  of  a  sliding  block,  through  which  the  yoke  passes,  and  which 
moves  on  the  beam.  The  second  is  limited  to  the  use  of  a  movable 
regulator,  attached,  by  a  bolt,  on  the  top  of  the  yoke,  and  in  combi- 
nation therewith  a  gauge  to  be  placed  on  the  top  of  the  bows. 


5.  For  Improvements  in  the  Machine  for  Mowing  and  Reaping 
Grain,  Grass,  4'C.;  Alexander  M.  Wilson,  New  York,  September  3. 
The  patentee  says, — "  My  improvements  consist,  first,  in  makino- 
the  cutting  edges  of  the  cutters  of  a  more  gradual  curve,  and  rounding 
off  the  heel,  so  as  to  continue  cutting  as  the  machine  approaches  the 
uncut  grain,  or  grass,  to  avoid  throwing  too  much  work  on  the  heel 
part  of  the  cutters,  and,  at  the  same  time,  to  bring  into  action  a  greater 
extent  of  cutting  surface  for  a  given  size  of  wheel  than  could  possibly 
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be  attained  by  the  previous  mode.  Secondly,  the  cutting  and  gather- 
ing wheel  has  its  bearings  in  the  main  frame  of  the  machine;  and  the 
horses  are  harnessed  to  a  frame  which  is  jointed  to  the  forward  part 
of  the  main  frame,  but  back  of  the  centre  of  the  cutting  wheel,  and 
extending  diagonally  to  the  side,  so  that  the  horses  are  in  the  swath 
previously  cut,  and  pass  over  the  irregularities  of  the  surface,  leaving 
the  cutters  free  to  follow  the  undulating  surface.  Thirdly,  I  connect 
the  drum  of  the  cutting  and  gathering  wheel  to  its  shaft  by  means  of 
curved  or  dished  arms,  and  bend  the  runners  up  within  the  drum,  to 
receive  guide-wheels  to  adapt  the  cutters  to  the  inequalities  of  the  sur- 
face of  the  ground,  instead  of  relying  entirely  on  the  friction  of  the 
runners.  And,  fourthly,  I  grind  the  upper  beveled  edges  of  the  cut- 
ters by  means  of  a  horizontal  rotating  grinder,  the  under  surface  of 
which  is  beveled  to  the  inclination  of  the  beveled  faces  of  the  cutters, 
and  combine  this  with  a  permanent  grinder,  over  which  the  cutters 
pass,  to  remove  the  wire  edges  produced  by  the  rotating  grinder." 

Claim. — "  1st.  What  I  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is  making  the  heel  of  the  cutters  rounded  when  a 
number  of  cutters  are  combined  together  on  a  wheel,  to  cut  grass,  or 
grain,  by  the  rotation  and  forward  movement  of  the  machine,  as  herein 
described. 

"  2d.  I  claim  jointing  the  horse  frame  to  the  forward  part  of  the 
main  frame,  but  back  of  the  shaft  of  the  cutting  wheel,  so  as  to  have 
the  horses  placed  forward  and  to  the  side  of  the  cutters,  in  combina- 
tion with  a  wheel  of  cutters  for  cutting  grain,  or  grass,  so  that  the 
cutters  may  follow  the  undulations  of  the  ground  independent  of,  and 
not  affected  by,  the  up  and  down  movement  of  the  horse,  as  herein 
described." 

"3d.  I  claim  the  employment  of  the  guide-wheels,  in  combination 
•with  the  cutting  and  gathering  wheel,  connected  with  its  shaft  by 
means  of  curved  or  dished  arms,  as  herein  described. 

"4th.  I  claim,  in  combination  with  the  curved  cutters  attached  to 
and  forming  the  cutting  wheel,  the  rotating  grinding  wheel,  for  grind- 
ing the  upper  beveled  face  of  the  cutters,  as  described  ;  and,  finally,  I 
claim,  in  combination  with  this,  the  grinder  for  grinding  the  under 
surface  of  the  cutters,  as  described." 


6.  For  an  Improvement  in  the  Method  of  Sep  cn^a  ting  the  Oleic  from, 
the  Stearic  ^^cid,  in  the  Manufacture  of  Candles;  Jas.  S.  Gwynne, 
Pittsburg,  Pennsylvania,  September  3. 

Claim. — "  What  I  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  application  of  heat,  through  a  liquid  or  aeriform  medium, 
to  the  mass  to  be  pressed,  in  such  a  manner  that  the  said  mass,  before 
it  is  subjected  to  pressure,  shall  be  heated  gradually  and  uniformly 
throughout  to  such  a  degree  that  while  the  stearic  acid  is  at  no  time 
during  the  process  melted,  the  oleic  acid  is  rendered  fluid  enough  to 
be  afterwards  expressed,  in  the  manner  described." 
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7.  For  an  Improved  Machine  for  Hulling  Rice,  Coffee,  S^c;  Clark 

Jacobs,  Brooklyn,  New  York,  September  3. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  the 
combination  of  a  conical  runner  stone  with  a  stationary  stone  and 
case,  so  that  the  two  stones  should,  by  their  action,  break  the  hulls  of 
the  grain  passed  between  them,  and  the  side  case  finish  the  operation 
of  purling," 

Claim. — "  Having  thus  fully  described  my  improved  machine,  what 
I  claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  the  stationary  stone  and  the  side  casing  with  the  coni- 
cal runner,  in  the  manner  and  for  the  purpose  set  forth." 


8.  For  Bin  Itnproved  Sash  Fastener  ;  James  Jones,  Rochester,  New 

York,  September  3. 

Claim. — "  Having  thus  fully  described  the  manner  in  which  I  con- 
struct and  use  my  sash  fastener,  what  I  claim  as  new  therein,  and  de- 
sire to  secure  by  letters  patent,  is  the  employment  or  use  of  the  catch, 
with  its  hooked  end,  in  combination  with  the  plate,  with  its  mortise, 
for  the  purpose  of  holding  the  lower  sash  securely  down;  the  whole 
being  formed,  arranged,  and  combined  substantially  as  set  forth." 


9.  For  Improvemeyits  in  the  Machinery  for  preparing  the  *^ Blanks'^ 

in  the  Manufacture  of  Wood  Screws  ;  Thomas  W.  Harvey,  New 

York,  September  3. 

The  patentee  says, — ''In  my  machine  for  cutting  off  the  wires  and 
for  forming  the  heads  thereon,  preparatory  to  the  other  operations  ne- 
cessary to  the  perfecting  of  wood  screws,  the  wire  is  fed  into  the  ma- 
chine from  two  coils,  from  each  of  which  a  wire  is  alternately  cut  and 
headed  by  the  two  cutters  and  one  heading  punch — the  feeding  in  of 
one  wire  being  in  progress  whilst  the  head  is  being  formed  on  that 
previously  fed  in,  an  arrangement  by  which  much  time  is  saved,  and 
the  heading  is  more  effectively  performed." 

Claim. — "  Having  thus  fully  described  the  manner  in  which  I  con- 
struct my  machine  for  preparing  the  blanks  for  the  formation  of  wood 
screws,  and  which  may  also  be  applied  to  the  forming  of  rivets,  and 
other  articles  of  a  like  nature,  what  I  claim  therein  as  new,  and  desire 
to  secure  by  letters  patent,  is  the  manner,  herein  set  forth,  of  producing 
the  respective  alternating  motions  necessary  to  the  double  feeding,  by 
combining  the  respective  arms  with  the  cams,  having  grooves  crossing 
each  other,  said  cams  carrying  swiveling  cam  pins,  and  operating  the 
rock  shafts,  which  shafts  are  connected  with  the  respective  operating 
parts  of  the  machine,  with  the  exception  of  the  heading  die,  substan- 
tially in  the  manner  made  known.  And  this  I  claim,  whether  said 
motions  be  effected  by  one  or  more  cams  of  the  kind  described,  whilst 
the  operating  parts  are  substantially  the  same  in  their  arrangement 
and  action  with  those  described  and  delineated. 

"  I  also  claim  the  arrangement  and  combination  with  the  cams  and 
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with  ihe  respective  rock  shafts  and  single  heading  punch  of  the  double 
acting  apparatus,  consisting  of  the  feeding  wheels  and  segments,  the 
cutters,  the  gripping  tumblers,  and  the  sliding  die-holder  j  the  whole 
being  made  to  operate  substantially  as  described." 


10.  For  an  Improvement  in  the  Self-setting  Tail-block  for  SawMilh; 
Horace  Merrell,  Wheatland,  Monroe  county,  New  York,  Septem- 
ber 3. 

Claim. — "  Now  what  I  claim  as  my  invention,  or  discovery,  is  the 
application  of  the  vibrating  rack,  together  with  the  movable  cogs  and 
the  movable  racks,  as  described, connected  to  the  mill  floor, or  timbers, 
in  combination  with  the  lever,  wheel,  and  other  appendages,  in  the 
manner  described." 


11.  For  an  Improved  Machine  for  Fencing  and  Ditching  at  one  and 
the  same  operation  ;  William  C.  Bussey,  Rockgrove,  Illinois,  Sep- 
tember 3. 

The  patentee  says, — "By  my  machine,  two  ditches  are  cut  parallel 
to  each  other,  and  a  mound,  or  ridge,  of  earth  raised  between  them, 
all  perfectly  sodded,  and  more  compact  than  by  the  old  method." 

Claim. — "Having  thus  fnlly  described  my  machine  and  its  mode  of 
operation,  what  I  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  combination  of  two  ditching  machines,  in  the  manner 
described,  so  that  the  sods  cut  from  two  parallel  ditches  shall  be  ele- 
vated and  placed,  with  the  grass,  out  in  a  continuous  ridge  between 
said  ditches  at  one  operation,  in  the  manner  and  for  the  purpose  set 
forth." 


12.  For  an  Improvement  in  the  Machine  for  Breaking  Hemp,  &;c.: 
Thos.  L.  Fortune,  Liberty,  Clay  county,  Missouri,  September  3. 
Claim. — "  Having  thus  fully  described  my  improved  brake,  what  I 
claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  con- 
structing the  brake  in  the  manner  described,  by  curving  the  swords  of 
the  brake  convexly  from  end  to  end,  placing  the  centre  swords  higher 
than  the  outside  ones,  as  fully  set  forth." 


13.  For  an  Improved  Instrument  for  taking  Measures  for  Garments; 
William  R.  Acton,  Fewcastle,  Botetourt  county,  Virginia,  Septem- 
ber 5. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  constructing  a  tailor's  measuring  instrument  by 
the  combination  of  the  elastic  metallic  plates,  self-registering  scale 
straps,  and  the  upper  and  lower  knobs,  or  pivots,  substantially  in  the 
manner  and  for  the  purpose  set  forth. 

"  I  also  claim  the  manner  of  taking  the  requisite  measures  for  the 
formation  of  a  coat,  by  my  self-registering  instrument,  and  the  com- 
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biiiation  therewith  of  a  tape  measure,  with  a  ring,  or  loop,  at  one  of 
its  ends,  substantially  as  set  forth." 


14.  For  an  Improved  Mode  of  Drawing  Wag07is,  Sleighs,  Sf'c;  Mylo 
Knapp,  Springwater,  Livingston  county,  New  York,  September  5. 
The  patentee  says, — "The  nature  of  my  invention  consists  in  trans- 
ferring a  portion  of  the  load  to  the  collars  of  horses,  or  the  yokes  of 
oxen,  only  in  the  act  of  drawing." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  lever,  roller  strap,  rollers,  clasp,  and  guard,  to  be 
applied  to  the  tongues  and  shafts  of  carriages,  to  produce  a  propor- 
tionate bearing,  as  described." 


15.  For  an  Improvement  in  the  Mode  of  Heating  Rooms  ;  John  H. 

B.  Latrobe,  Baltimore,  Maryland,  September  5 

Claim. — "  What  I  claim  as  new,  and  desire  t'o  secure  by  letters 
patent,  is  the  employment  of  a  stove,  such  as  described,  so  constructed 
and  placed  within  the  ordinary  fireplace  as  to  heat  the  room  by  its 
direct  radiation,  as  well  as  by  heating  air  entering  the  room  from  the 
outside  as  described,  serving  the  double  purpose  of  a  stove  and  hot 
air  furnace." 


16.  For  an  Improvement  in  the  Plough  for  Ploughing  Corn,  Pota- 
toes, 4'c.;  John  Krauzer  &  Cyrus  Krauzer,  Reading,  Berks  county, 
Pennsylvania,  September  5. 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is,  first,  the  knee,  or  brace,  cast  on  the  stand,  as  ex- 
plained. Second,  the  longitudinal  openings,  together  with  the  me- 
tallic boxes." 


17.  For  an  Improvement  in  Railroad  Trucks;  John  T,  Rodgers, 
Troy,  Rensselaer  county.  New  York,  September  5. 
Claim. — "Having  thus  fully  described  my  improved  truck,  I  wish 
it  to  be  understood  that  I  am  aware  that  trucks  have  been  formed 
with  a  single  cross,  or  centre  bar,  and  in  such  a  way  as  to  allow  any 
one  of  the  wheels  to  rise  and  fall,  as  in  my  construction;  but  they  have 
all  lacked  the  strength  of  cotuiexion  to  render  them  available,  and 
their  expense  has  been  such  as  to  prevent  their  use  ;  therefore,  what 
I  claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  the  balance  beam  with  the  centre  beam,  substantially 
in  the  manner  set  forth,  by  means  of  the  recesses  in  the  centre  beam 
spring  plates,  having  tubes  thereon,  as  described,  on  wliich  the  springs 
rest,  and  attached  to  the  beam  by  bolts,  by  which  a  compact  and  se- 
cure connexion  is  formed,  while  all  the  necessary  flexibility  is  pre- 
served." 

3* 
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IS.  For  an  Improvement  in  Straw  Cutters;  G.  Catchpole,  Geneva, 

Ontario  county,  New  York,  September  5. 

Claim. "  Having  thus  fully  described  my  improvements,  what  I 

Claim  as  new  therein,  and  desire  to  secure  by  letters  patent,  is,  first, 
the  combination  of  the  sliding  gate,  front  block  attached  thereto  in  a 
stationary  manner,  and  top  roller,  in  the  manner  described;  the  said 
plate  sliding  in  grooves  in  the  outside  plates  of  the  frame,  by  which  it 
is  steadied  and  directed. 

"Secondly,  I  claim  constructing  the  rollers,  as  described,  so  that 
the  top  roller  gathers  in  faster  than  the  bottom,  to  prevent  clogging, 
in  the  manner  set  forth." 


19.  For  an  Improvement  in  fVindlass,and  other  Bedsteads;  Joseph 
W.  Adams,  (assignor  to  Simon  H.  Lewis  &  J.  C.  Clapp,)  Boston, 
Massachusetts,  September  10. 

The  patentee  says, — "  The  great  objections  which  have  been  met 
"with  m  the  use  of  windlass  bedsteads,  as  they  now  are,  and  have  been 
heretofore,  constructed,  are, that  as  the  sacking  has  been  merely  tacked, 
or  nailed,  to  the  side  swell  beams,  the  fabric  is  liable  to  break  away 
from  the  nails,  or  tacks;  and  when,  for  this  reason,  and  for  the  loosen- 
ing of  the  cords  which  confine  the  sacking  to  the  end  swell  beams,  or 
for  other  reasons,  the  said  sacking  becomes  loose  or  slack,  the  whole 
frame-work  of  the  bedstead  becomes  'ricketty,'  so  to  speak.  My  im- 
provements are  designed  to  remedy  these  objections,  and  consist  in  a 
new  mechanical  arrangement  for  securing  the  sacking  to  the  side 
beams,  and  a  simple  additional  fastening  for  securing,  more  perfectly, 
the  two  side  and  two  end  beams,  at  their  ends,  to,  or  in,  the  mortises 
of  the  upright  corner  posts  of  the  bedstead." 

Claim. — "Having  thus  described  my  improvements  in  windlass, 
and  other  bedsteads,  I  shall  state  my  claim  as  follows:  What  I  claim 
as  my  invention,  and  desire  to  iiave  secured  to  me  by  letters  patent, 
is  the  mode,  herein  above  described,  (or  any  other  mode  substantially 
the  same,)  of  inserting  the  confining  pins,  at  the  four  corners  of  the 
bedstead  frame,  so  that  when  the  keys  are  driven  into  the  holes  in  the 
ends  of  said  pins,  the  strain  on  the  frame  all  around  shall  be  in  the 
same  horizontal  plane." 


20.  For  a.  IS^ew  and  Improved  Cooking  Stove;  William  H.  Allen, 
Wetlsburg,  Virginia,  and  James  Slocum,  Brownsville,  Pennsyl- 
vania, September  10. 

The  patentees  say, — ''The  nature  of  our  invention  consists  in  con- 
structing a  cooking  stove  in  such  a  manner  as  that  it  can  be  readily 
changed  from  a  wood  to  a  coal  stove,  by  removing  a  movable  ash-pit 
hearth,  and  placing  a  grate  and  fire-plates  in  the  front  part  of  the 
stove,  as  described." 

Claim. — "  Having  thus  fully  described  our  improved  cooking  stove, 
what  we  claim  therein  as  new,  and  desire  to  secure  by  letters  patent, 
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is  the  manner  in  which  we  convert  a  single  oven  coal  stove  into  a 
double  oven  wood  stove,  by  the  withdrawal  of  the  grate,  and  the  in- 
sertion of  the  movable  ash-pit  hearth,  arranged, combined,  and  opera- 
ting with  the  air-chamber,  or  flue-space,  substantially  as  set  forth." 


21.  For  a  Machine  for  Sewing  Seams  in  Cloths  or  other  articles 
requiring  to  be  sewed;  Elias  Howe,  Jr.,  Cambridge,  Middlesex 
county,  Massachusetts,  September  10. 

The  patentee  says, — "  In  sewing  a  seam  with  my  machine  two 
threads  are  employed,  one  of  wiiich  threads  is  carried  through  the 
cloth  by  means  of  a  curved  needle,  the  pointed  end  of  which  is  to 
pass  through  said  cloth  ;  the  needle  used  has  the  eye  that  is  to  receive 
the  thread  within  a  small  distance,  say  an  eigtith  of  an  inch,  of  its 
inner  or  pointed  end.  The  other  or  outer  end  of  the  needle  is  held 
by  an  arm  that  vibrates  on  a  pivot  or  joint  pin,  and  the  curvature  of 
the  needle  is  such  as  to  correspond  with  the  length  of  the  arm  as  its 
radius.  When  the  thread  is  carried  through  the  cloth,  which  may 
be  done  to  the  distance  of  about  three-fourths  of  an  inch,  the  thread 
will  be  stretched  above  the  curved  needle,  something  in  the  manner 
of  a  bowstring,  leaving  a  small  open  space  between  the  two.  A 
small  shuttle,  carrying  a  bobbin  filled  with  silk  or  thread,  is  then  made 
to  pass  entirely  through  this  open  space,  between  the  needle  and  the 
thread  which  it  carries ;  and  when  the  shuttle  is  returned,  which  is 
done  by  means  of  a  picker  staft'  or  shuttle-driver,  the  thread  which 
was  carried  in  by  the  needle  is  surrounded  by  that  received  from  the 
shuttle;  and  as  the  needle  is  drawn  out,  it  forces  that  which  was  re- 
ceived from  the  shuttle  into  the  body  of  the  cloth:  and,  as  this  opera- 
tion is  repeated,  a  seam  is  formed  v/hich  has  on  each  side  of  the  cloth 
the  same  appearance  as  that  given  by  stitching;  with  this  peculiarity, 
that  the  thread  shown  on  one  side  of  the  cloth  is  exclusively  that 
which  was  given  out  by  the  needle,  and  the  thread  seen  on  the  other 
side  is  exclusively  that  which  was  given  out  by  the  shuttle.  It  will, 
therefore,  be  seen  that  a  stitch  is  made  at  every  back  and  forth  move- 
ment of  the  shuttle.  The  two  thicknesses  of  cloth  that  are  to  be 
sewed  are  held  upon  pointed  wires,  which  project  out  from  a  metallic 
plate,  like  the  teeth  of  a  comb,  but  at  a  considerable  distance  from 
each  other — say  three-fourths  of  an  inch,  more  or  less  ;  these  pointed 
wires  sustaining  the  cloth,  and  answering  the  purpose  of  ordinary 
basting.  The  metallic  plate  from  wliich  these  wires  project  has  nu- 
merous holes  through  it,  which  answer  the  purpose  of  rack-teeth  in 
enabling  the  plate  to  be  moved  forward,  by  means  of  a  pinion,  as  the 
stitches  are  taken.  The  distance  to  which  said  plate  is  moved,  and 
consequently  the  length  of  the  stitches,  may  be  regulated  at  plea- 
sure." 

Claim. — "  Having  thus  fully  described  the  manner  in  whicli  I  con- 
struct my  machine  for  sewing  seams,  and  shown  the  operation  there- 
of, what  I  claim  therein  as  new,  and  desire  to  secure  by  letters  pat- 
ent, is,  first,  the  forming  of  the  searn,  by  carrying  a  thread  through 
the  cloth  by  means  of  a  curved  needle  on  the  end  of  a  vibrating  arm, 
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and  the  passing  of  a  sinutle  furnished  with  its  bobbin,  in  the  manner 
set  forth,  between  the  needle  and  the  thread  which  it  carries,  under  a 
combination  and  arrangement  of  parts  substantially  the  same  with 
that  described. 

"  I  also  claim  the  hfting  of  the  thread  that  passes  through  the 
needle  eye  by  means  of  the  lifting  rod,  for  the  purpose  of  forming  a 
loop  of  loose  thread  that  is  to  be  subseqnent'y  drawn  in  by  the  pas- 
sage of  the  shuttle,  as  herein  fully  described ;  said  lifting  rod  being 
furnished  with  a  lifting  pin,  and  governed  in  its  motions  by  the  guide 
pieces  and  other  devices,  arranged  and  operating  substantially  as  de- 
scribed. 

"  I  claim  the  holding  of  the  thread  that  is  given  out  by  the  shuttle 
so  as  to  prevent  its  unwinding  from  the  shuttle  bobbin  after  the  shut- 
tle has  passed  through  the  loop,  said  thread  being  held  by  means  of 
the  lever  or  clipping  piece,  as  herein  made  known,  or  in  any  other 
manner  that  is  substantially  the  same  in  its  operation  and  result. 

"I  claim  the  manner  of  arranging  and  combining  the  small  lever 
with  the  sliding  box,  in  combination  with  the  spring  piece,  for  the 
purpose  of  tightening  the  stitch  as  the  needle  is  retracted,  as  described. 

"  I  claim  the  holding  of  the  cloth  to  be  sewn  by  the  use  of  a  baster- 
plate,  furnished  with  points  for  that  purpose,  and  with  holes,  enabling 
it  to  operate  as  a  rack  in  the  manner  set  forth,  thereby  carrying  the 
cloth  forward,  and  dispensing  altogether  with  the  necessity  of  bast- 
ing the  parts  together." 


22.  For  a  Machine  for  Excavating  and  Embanking  Ditches;  Sam- 
uel Thrailkill,  LaFayette,  Indiana,  September  10. 

The  patentee  says, — "  My  first  improvement  consists  in  connecting 
the  mould  board,  or  winding  trough  which  carries  up  the  earth  and 
delivers  it  on  the  side  of  the  ditch  to  form  the  embankment,  with  the 
share,  by  means  of  a  hinged  joint,  so  that  this  part  of  the  machine 
can  be  elevated  or  depressed  to  adapt  it  to  the  forming  of  any  depth 
of  ditch.  My  second  improvement  consists  in  adapting  to  the  for- 
ward part  of  the  board  which  carries  the  forvv'ard  end  of  the  side  cut- 
ters that  form  the  side  of  the  ditch,  two  rollers  or  wheels,  the  axles  of 
which  are  hung  in  vibrating  frames,  each  connected  by  a  stirrup  with 
a  screw  that  is  tapped,  through  an  arber  that  turns  in  standards,  so 
that  by  the  turning  of  the  screws  the  rollers  can  be  elevated  or  de- 
pressed at  pleasure,  to  increase  or  decrease  the  depth  of  the  ditch. 
And  my  third  improvement  consists  in  making  the  cutting  edges  of 
the  two  inclined  side  cutters  with  offsets  or  teeth  to  increase  their 
capacity  for  cutting." 

Claim. — "  I  claim,  in  combination  with  the  adjustable  mould  board, 
adjusting  the  depth  of  the  forward  part  of  the  machine,  substantially 
as  described." 
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23.  For  an  Improved  Spark  Arrester  ;  Augustus  Hamann,  Wash- 
ington, District  of  Columbia,  September  10. 

Claim. — ''Having  thus  fully  described  my  improved  apparatus, 
what  I  claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is 
the  combination  of  the  pipes  c  and  E,  the  box  e,  and  pipe  n,  con- 
structed substantially  in  the  manner  and  for  the  purpose  fierein  fully 
set  Ibrth,  so  as  to  cause  a  sufficient  draught,  and  at  the  same  time  to 
arrest  the  sparks." 


24.  For  an  Improved  manner  of  Manufacturing  Artificial  Burr 
Stones;  Ezekiel  Cutter  and  Stephen  Blanchard,  Cincinnati,  Ohio, 
September  10. 

Claim. — "  Having  thus  fully  set  forth  the  nature  of  our  new  manu- 
facture of  artificial  burr  millstones,  and  shown  the  manner  in  which 
we  eflect  the  same,  what  we  claim  therein  as  new,  and  desire  to  se- 
cure by  letters  patent,  is  the  preparing  of  such  artificial  burr  stones,  by 
incorporating  with  clay,  or  such  ear'h  as  is  fitted  for  making  the 
harder  kinds  of  pottery,  a  large  portion  of  fragmentary  vegetables,  or 
such  other  suitable  matter  as  will  cause  the  said  clays,  when  burnt, 
to  be  filled  with  pores  of  the  kind  by  which  it  is  adapted  to  take  the 
place  of  the  natural  burr  stone  ;  the  whole  procedure  and  operation 
being  substantially  the  same  with  that  herein  fully  made  known." 


25.  For  an  Improved  mode  of  Curi?ig  Meat  in  Vacuum;  Augustus 

C.  Allen,  Houston,  Texas,  September  10. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  mode  by  which  I  obtain  a  vacuum  in  meat  vat 
A,  for  curing  meat,  by  exhausting  the  brine  frotn  meat  vat  A,  into 
brine  vat  B,  and  by  means  of  the  combination  of  stop-cock  P  ana  pipe 
K,  connecting  vat  A  with  vat  B,  and  stop-cock  L,  in  pipe  N,  I,  sub- 
stantially as  above  described." 


26.  For  an  Improved  mode  of  forming  a  Grinding  Surface  in  Mills; 

Jesse  Fitzgerald,  New  York,  September  12. 

Claim, — "Now  what  I  claim  as  ray  invention,  and  wish  to  secure 
by  letters  patent,  is  the  use  of  French  burr  stones,  or  of  a  similar  ma- 
terial, not  in  blocks,  but  in  small  pieces,  heretofore  considered  use- 
less, and  setting  these  pieces  in  an  external  frame,  of  the  shape  of  a 
cone  or  cylinder,  so  as  to  form  a  grinding  surface  that  will  cost  far 
less  than  a  similar  surface  formed  in  any  other  way  hitherto  employ- 
ed." 


27.  For  an  Improvement  in  Printing  Presses  ;V^^i\\\?im.\\ .  Marston. 
New  York,  September  12. 
Claim. — "I  do  not  claim  the  invention  of  printing  by  machiner 
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those  necessary  parts  common  to  printing  machines,  taken  in  connex- 
ion with  the  parts  substituted  by  me  for  others  necessary  to  make  one 
machine  ;  but  what  I  do  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is  the  use  of  a  vibrating  cylinder  or  cylindrical  seg- 
ment having  two  sets  of  grippers,  constructed  as  described;  also,  the 
application  of  revolving  cylindric  brushes  in  the  maimer  described  ; 
and,  finally,  the  use  of  adjustable  weights  in  connexion  with  tlie  vi- 
brating cylinder  or  segment  ;  the  whole  being  constructed,  combined, 
and  operating  substantially  in  the  manner  set  forth." 


28.  For  an  Improved  Balance  for   Weighing;  Joshua  Gibbs,  New- 
ark, Ohio,  September  12. 

The  patentee  says, — "  The  nature  of  my  improvement  consists  in 
the  manner  in  which  I  have  attached  the  scale  beam  to  the  platform 
balance,  so  that  it  can  be  turned  in  any  horizontal  position  to  weigh 
•with." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is  combining  the  scale  beam  with  the  platform  bal- 
ance, in  the  manner  described,  so  as  to  be  turned  into  any  horizontal 
position,  the  whole  being  constructed  as  herein  set  forth." 


•29.  For  a  Machine  for  Scouring  and  Duating  Mill  Feed  after  Bolt- 
ing; Edward  Bradfield,  Rochester,  New  York,  September  15. 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  constructing  the  inside  cylinder  with  a  combination 
of  cards  and  hair  brushes;  also,  in  combination  with  the  above,  the 
flat  screen,  the  double  separator,  the  spring  beater,  and  the  manner  in 
which  the  outside  cylinder  revolves  on  the  cylindrical  journals,  with- 
out coming  in  contact  with  the  shaft ;  all  as  herein  set  forth,  for  the 
purpose  herein  described." 


30.  For  an  Improvement  in  the  Manner  of  Constructing  a  Coffer 
Dam;  Sam'l  S.  Walley,  Charlestown,  Pennsylvania,  September  12. 
Claim. — "  Having  thus  fully  described  the  manner  in  which  I  con- 
struct and  employ  my  portable  coffer  dam,  what  I  claim  therein  as 
new,  and  desire  to  secure  by  letters  patent,  is  the  manner  in  which  I 
have  arranged  and  combined  the  respective  parts  thereof,  so  as  to 
adapt  it  to  the  purpose  intended  as  herein  made  known;  that  is  to  say, 
I  claim  in  combination  the  providing  of  the  inner  box  or  coffer  with 
doors  at  its  lower  part,  which,  when  closed,  will  convert  it  into  a 
buoyant  vessel,  said  coffer  being  provided  with  elastic  padding  on  its 
lower  edge,  and  troughs  or  boxes  capable  of  receiving  such  load  of 
stone,  or  other  materials  as  will  sink,  and  press  the  coffer  down  upon 
the  bottom  of  the  stream  or  other  water,  as  herein  fully  made  known, 
and  the  expedient  of  letting  in  the  water  to  fill  the  said  boxes  to  in- 
crease the  pressure,  and  the  pumping  out  of  said  water  to  render  it 
more  buoyant." 
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31.  For  an  Improved  Self-cleaning  Blacksmith's  Forge  or  Furnace; 

James  R,  Hobbs,  Huntsville,  Alabama,  September  15. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  con- 
structing a  blacksmith's  furnace  in  such  a  manner  that  tiie  fire  cham- 
ber will  keep  itself  perfectly  clear  of  ashes  and  cinders,  and  in  so  ar- 
ranging the  grating  and  furnace  that  tlie  atmosphere  shall  circulate 
through  and  around  them  in  such  a  manner  as  to  regulate  their  tem- 
perature, and  prevent  their  being  injured  or  destroyed  by  intense 
heat." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by- 
letters  patent,  is  the  introduction  of  a  blacksmith's  furnace  in  such  a 
manner  as  to  allow  the  cinders  and  ashes  to  freely  escape,  and  pre- 
vent their  clogging  the  fire  chambers,  by  placing  grate  bars  at  its  base, 
opening  into  an  open  air  chamber,  (leading  out  at  the  side  of  the 
forge,)  and  the  admitting  the  blast  through  the  sides  of  the  fire  cham- 
ber above  the  top  of  the  grate  bars,  substantially  as  herein  set  forth." 


32.  For  an  Improvement  in  Steelyards ;  Thaddeus  Fairbanks,  St. 

Johnsbury,  Vermont,  September  15. 

Claim. — "  My  improvement,  and  therefore  that  which  I  claim, 
consists  in  the  auxiliary  scale  and  weight,  as  combined  and  operating 
with  the  main  weight,  substantially  in  the  manner  and  for  the  purpose 
as  above  specified." 


33.  P'or  an  Improved  Corn  Plough  and  Cultivator;  Isaac  Edwards, 

Orange  county,  Indiana,  September  19. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  of  combining  the  hooks,  and  eyes,  and 
clevis,  as  described,  by  which  the  sides  of  the  plough  may  be  elevated 
and  raised  out  of  the  ground,  so  as  to  conform  to  the  inequalities  and 
irregularities  in  the  corn  rows,  without  disturbing  the  other  parts  of 
the  machine,  and  without  the  necessity  of  raising  the  entire  plough." 


34.  For  an  Improvement  in  the  Bee  Hive  ;  William  Whitcomb,  Graf- 
ton, Vermont,  September  19. 

The  patentee  says, — "  The  peculiar  nature  of  my  improvement  con- 
sists in  the  manner  in  which  I  have  arranged  the  cases  of  the  drawers 
of  the  hive  in  the  same;  the  said  arrangement,  very  simple  as  it  may 
appear,  enabling  me  to  obtain  very  great  advantages  in  the  manage- 
ment and  operations  of  the  bees." 

Claim. — "  I  do  not  claim  the  employment  (in  a  hive)  of  drawers  and 
boxes,  and  cases  to  receive  them,  as  I  am  well  aware  that  such  are 
old  and  common  devices;  but  thac  which  I  do  claim,  is  my  improved 
manner  of  arranging  each  box,  and  its  case  in  the  main  chamber  of 
the  hive,  as  described;  that  is  to  say,  the  so  disposing  them  therein, 
that  two  diagonal  flues,  passing  through  their  corners,  shall  be  re- 
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spectively  parallel  to  the  bottom  and  sides  of  the  hive,  substantially 
as  specified." 

35.  For  an  Improved  Projectile,  for  Killing  Whales  or  other  Fish  ; 

Oliver  Allen,  Norwich,  Connecticut,  September  19. 

Claim. — "  Having  thus  described  my  invention,  I  shall  claim  the 
lance  head,  the  cylindrical  barrel,  or  bomb,  and  the  priming  tube,  in 
combination  with  one  another,  and  arranged  and  operating  together 
substantially  as  set  forth." 


36,  For  an  Improved  Reciprocalinf;  Steam  Eiigine;  Daniel  Barnum, 

New  York,  September  19. 

The  inventor  says  he  has  "invented  and  made  certain  new  and 
useful  improvements  in  the  mechanical  arrangement, construction,  ap- 
plication, ard  combination  of  the  parts  of  steam  engines  that  are  in- 
tended to  work  by  the  action  of  steam,  admitted  into  one  cylinder  at 
a  given  pressure,  and  in  the  progress  of  the  stroke,  or  half-revolution, 
the  communication  with  the  boiler  is  cut  off,  and  the  steam  is  allowed 
to  pass  into  a  second  cylinder  and  work  expansively,  which  has  been 
done  before  by  others,  but  not  in  the  manner  invented  by  me,  the  first 
difference  between  my  hereinafter  described  invention,  and  nearly  all 
that  have  preceded  it,  being  that  I  use  two  parallel  and  equal-sized 
cylinders,  set  along  side  of  each  other.  The  second  difference  is,  that 
with  these  two  cylinders,  I  use  only  one  induction  steam  pipe  from 
the  boiler,  and  one  eduction  pipe  from  the  cylinders  to  the  atmos- 
phere, or  a  condenser.  The  third  difference  is,  that  the  steam  is 
admitted  by  a  proper  induction  valve,  to  about  the  half  length  of  the 
first  cylinder;  the  induction  valve  is  then  closed,  and  an  expansion 
valve  simultaneously  opened  from  the  first  to  the  second  cylinder. 
Thus  the  operation  of  the  steam,  commencing  at  the  same  end  of  both 
cylinders,  forms  the  fourth  difference  between  my  plans  and  those  of 
others,  and  the  expansion  valve  is  sustained  open,  so  that  the  steam 
shall  act  expansively  during  the  remainder  travel  of  the  first  piston, 
and  shall  also  propel  the  pistons  both  in  the  same  direction,  during  a 
large  portion  of  the  travel,  or  stroke,  of  each,  without  reacting  from 
one  piston  upon  the  other,  which  constitutes  a  fifth  difference  between 
this  invention  and  others  which  have  preceded  it.  The  exhaust  valves 
operate  to  exhaust  both  cylinders  to  the  air,  or  to  a  condenser,  at  the 
same  time,  from  the  same  end  of  each  cylinder  to  the  same  said  pipe, 
and  this  constitutes  a  sixth  difference  between  this  and  other  plans 
preceding  it;  a  large  portion  of  these  ends  being  attained  by  placing 
the  piston  rods  in  connexion  with  two  cranks  on  one  main  or  driving 
shaft;  which  two  cranks  are  to  be  placed  either  at  right  angles,  or  at 
some  acute  or  lessening  angle,  less  than  ninety  degrees  apart,  which 
is  believed  to  be  the  seventh  clear  and  distinct  difference  between 
these  arrangements  and  any  that  have  preceded  them.  It  is  well 
known  that  double  engines  have  been  made  to  act  with  either  equal 
or  unequal  cylinders,  upon  cranks  set  at  oppo.«ite  points  in  the  same 
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line,  with  valves  and  openings  that  pass  the  steam  from  the  top  of  the 
first  piston  to  the  bottom  of  tlie  second,  and  vice  versa  ;  and  three-fold 
engUies,  having  cranks  more  than  ninety  degrees  apart,  have  been 
used ;  and  marine  engines,  with  cranks  set  at  ninety  degrees  apart, 
each  operated  by  a  separate  and  unconnected  cylinder,  are  in  common 
use;  yet  no  one  of  these  operates  in  the  manner  herein  proposed  ;  the 
nearest  approach  to  whicli  has  been  made  with  two  cylmders  and 
pistons  operating  on  a  pair  of  riglit-angled  cranks,  the  valves  set  to 
admit  the  steam  from  the  boiler  only  when  the  first  crank  had  passed 
upwards  or  downwards  to  an  angle  of  forty-five  degrees,  and  at  one 
hundred  and  thirty-five  degrees  passing  the  steam  expansively  from 
the  first  to  the  second  cylinder,  to  the  end  of  the  stroke  of  the  first  pis- 
ton, and  tiius  making  the  second  piston  carry  the  first  crank  past  the 
dead  centres,  each  piston  traveling  without  steam  operating  on  it  du- 
ring the  first  quarter  of  each  stroke.  All  these  and  many  other  modi- 
fications of  steam  engines,  for  the  same  end,  are  variant  from  my  in- 
vention and  improvements,  by  not  acting  in  so  direct  concert  to  produce 
an  expansive,  direct,  and  continuous  action  of  the  steam  in  the  same 
direction,  or  both  pistons  through  the  relative  positions  of  the  cylin- 
ders and  cranks,  and  the  arrangement  and  combination  of  the  acting 
parts." 

Claim.— •' Having,  in  the  commencement  of  this  specification,  set 
forth  the  general  ditferences  between  these  arrangements,  and  those 
that  have  preceded  them,  it  will  be  understood  that  I  do  not  claim  to 
have  originally  invented  an  expansively  acting  steam  engine  ;  neither 
do  1  claim  to  have  invented  any  of  the  parts  herein  described,  as  used 
by  me  for  these  purposes,  the  whole  of  them  having  been  long  well 
known  and  in  general  use;  neither  do  I  claim  the  application  of  two 
cylinders  with  a  pair  of  cranks  irrespective  of  an  arrangement  for  the 
admission  of  the  steam  from  the  first  cylinder  into  the  second  at  the 
half  stroke  (more  or  less)  of  the  first  piston;  but  I  do  claim  as  new, 
and  of  my  own  invention,  and  desire  to  secure  by  letters  patent — 

"First.  The  mode  of  constructing  and  arranging  two  steam  cylin- 
ders, side  by  side,  with  steam  passages  from  one  to  the  other  direct,  at 
each  end,  in  combination  with  valves  so  arranged  and  operated  as  to 
admit  the  steam  from  the  boiler  into  one  cylinder  only,  and  from  that 
one  into  the  same  end  of  the  other  cylinder  at  the  half  stroke  (more  or 
less)  of  the  piston  of  the  first  cylinder,  substantially  as  described  and 
shown. 

"Second.  I  claim  as  new  the  mode  of  working  the  expansion  and 
exhaust  valves,  contradistinguished  from  the  working  of  all  other 
valves,  they  each  being  opened  by  the  toe  of  one  rock-shaft,  in  advance 
of  the  regular,  or  usual,  period;  the  one,  at  the  proper  time  to  allow 
the  steam  to  pass  into  the  second  cylinder,  to  act  by  expansion,  and 
the  other,  at  the  proper  time  to  prevent  the  compression  of  steam,  or 
reaction  between  the  two  pistons;  from  which  toes  the  valves  are 
each  taken  by  a  toe  of  another  rock-shaft,  for  the  purpose  of  being 
sustained,  and  kept  open,  the  requisite  length  of  time  lor  the  attainment 
of  the  ends  sought,  as  described  and  shown. 

"Third.  I  claim  as  new  the  arrangement  for  disconnecting  Ih^e  two 
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cylinders,  by  simply  opening  the  exhaust  valves  to  the  second  cylin- 
der and  unhooking  the  eccentric  which  works  the  expansion  valves 
between  the  two  cylinders,  where  the  first  cylinder  is  used,  as  a  single 
eno'ine,  worked  in  the  ordinary  way  or  by  hand,  for  the  purpose  of 
reversing  the  motion,  or  stopping,  or  starting,  the  engine,  as  described 
and  shown. 

"Fourth,  and  lastly.  I  claim  the  arrangement  and  application  of 
the  several  parts  with  each  other  which  I  have  above  described  and 
set  out  as  new;  in  combination  with  a  pair  of  cranks  which  are  at- 
tached to  one  main,  or  driving  shaft,  set  to  a  right  angle,  or  either  more 
or  less  than  a  right  angle,  with  each  other,  for  the  purpose  of  working 
the  pistons  of  the  two  cylinders  in  the  same  direction  by  the  primary 
and  expansive  action  of  the  steam,  and  exhausting  to  the  air,  or  a 
condenser,  forming  a  vacuum,  each  working  by  one  channel  from  the 
same  end  of  the  two  cyUnders  at  the  same  time,  substantially  as  de- 
scribed and  shown." 


37.  For  an  Improvement  in  the  Machine  for  Cutting  Straw  ;  Isaac 

Mayfield,  Elkton,  Kentucky,  September  19. 

The  patentee  says, — "  The  nature  of  my  invention  and  improve- 
ment consists  in  compressing  the  article  to  be  cut  at  the  mouth  of  the 
box,  at  the  moment  of  cutting,  or  descent  of  the  knives,  by  means  of 
a  presser  of  a  prismoidal  shape,  caused  to  move  in  the  arc  of  a  circle 
by  mechanical  means;  said  presser  being  attached  to  a  horizontal 
transverse  bar,  by  rods,  said  bar  having  two  parallel  arms  moving  on 
centres,  or  pins,  attached  to  a  vertically  sliding  frame  containing  the 
bearings  of  the  feed  roller;  said  bar,  to  which  the  presser  is  attached, 
and  into  which  said  arms  are  inserted,  being  caused  to  move  in  the 
arc  of  a  circle,  by  means  of  a  rod,  or  sweep,  attached  to  it  and  to  the 
top  of  a  vertical  lever,  that  has  a  vibratory  movement  on  a  bolt, 
or  pin,  inserted  into  the  side  of  the  cutting-box ;  the  lower  end  of  said 
lever  being  connected  by  a  rod,  to  one  end  of  a  horizontal  vibrating 
lever  that  turns  on  a  vertical  bolt  at  the  rear  end  of  the  cutting-box, 
the  other  end  of  said  lever  having  a  vertical  pin,  or  cog,  which  enters 
a  serpentine  groove  made  in  the  periphery  of  a  revolving  cylinder 
fixed  on  the  end  of  a  horizontal  crank  shaft,  to  which  the  revolving 
cutting  wheel  is  affixed." 

Claim. — "From  the  foregoing  description,  it  will  be  seen  that  the 
motions  of  feeding  and  pressing  are  not  only  positive,  (effected  by  the 
motion  of  the  serpentine  grooved  wheel,  levers,  rods,  &c.,)  but  com- 
pletely alternate  and  independent  of  each  other.  During  the  opera- 
tion of  pressing,  the  feeding  roller  is  stationary,  and  during  the  raising 
of  the  presser  the  feed  roller  is  in  action.  I  do  not  intend  to  claim 
the  principle  of  compressing  the  straw  at  the  mouth  of  the  cutting-box 
at  the  moment  the  knives  pass  through  the  straw,  as  I  am  aware  that 
this  has  been  done  in  various  ways;  for  instance,  by  the  treadle,  by 
hand  rake,  and  lastly,  by  levers  and  cams;  but  what  I  do  claim  as  my 
invention,  and  desire  to  secure  by  letters  patent,  is — 

"First.  The  combination  and  arrangement  of  levers  and  rods,  and 
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reaching  arm,  and  serpentine  grooved  wheel,  as  described,  for  raising 
the  presser  and  turning  the  feed  roller  simultaneously,  and  for  bring- 
ing down  the  presser  at  the  moment  the  feed,  or  reaching  arm,  slides 
loosely  over  the  teeth  of  the  rag  wheel. 

Second.  Constructing  the  feed  roller  with  curved ieeih,  in  the  man- 
ner and  for  the  purpose  described,  for  raking  forward  the  straw  with- 
out causing  it  to  become  entangled  upon  the  teeth,  or  roller,  as  de- 
scribed. 

"  Third.  I  also  claim  the  combination  of  the  shaft-edged  triangular 
shaped  plates,  or  stops,  with  the  steel  plate,  at  tlie  mouth  of  the  cut- 
ting-box, constructed,  arranged,  and  operating  in  tlie  manner  set 
forth." 


38.  For  an  Improved  Mode  of  Applying  Power  to  Fire  Engines; 

Gardner  Barton,  Jr.,  and  Lysander  Button,  Waterford,  New  York, 

September  19. 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination,  arrangement,  and  application  of  the 
outside  lever,  as  described,  and  their  agreement  with  the  inside  levers, 
in  such  manner  that  when  force  is  applied  to  the  hand  poles  of  the 
inside  levers,  both  powers  will  agree  in  forcing  the  piston  of  the  pump 
in  one  and  the  same  direction,  while  the  reverse  motion  of  the  levers 
will  prevent  the  engine  from  rocking." 


39.  For  Improvement  in  the  Double  Seaming  Machine;  George  R. 

Moore,  Philadelphia,  Pennsylvania,  September  19. 

Claim. — "  Having  thus  fully  described  my  invention,  what  I  claim 
as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the  combi- 
nation of  the  roller  with  the  head,  constructed  and  arranged  substan- 
tially in  the  manner  and  for  the  purpose  set  forth. 

"  I  further  claim  the  combination  and  arrangement  of  the  gauge, 
in  the  manner  and  for  the  purpose  described,  supporting  the  inside  of 
the  vessel  at  the  bottom  while  being  operated  upon,  when  the  sides 
thereof  are  flaring. 

"  And  lastly,  I  claim  the  employment  ot  the  shoulder  which  termi- 
nates the  base  of  the  conical  part  of  the  head,  to  keep  the  bottom  in 
place  while  making  the  first  bend,  as  described." 


40.  For  an  Improvement  in  the  Construction  of  Head  Blocks  for 
Log  Carriages  for  Saw  Mills;  Henry  Mellish,  Walpole,  New 
Hampshire,  September  19. 

Claim. — "  What  I  claim,  and  desire  to  secure,  as  my  invention,  by 
letters  patent,  is  the  reversed  rows  of  teeth  on  the  under  side  of  the 
slide,  the  jack,  and  the  angular  lever,  and  the  dog  for  moving  and  set- 
ting the  slide,  the  horizontal  bar,  on  which  the  lever  rides,  for  guiding 
the  jack  in  the  direction  parallel  to  that  of  the  slide,  and  the  movable 
fulcrum  in  its  block,  for  gauging  the  thickness  of  the  stuff  to  be  sawed, 
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and  it  is  to  be  expressly  understood  that  I  claim  them  not  separately, 
but  in  combination,  substantially  in  the  manner  and  for  the  purpose 
set  forth." 


41.  For  an  Improvement  in  the  Glass  Furnace;  Thomas  Leighton, 
East  Cambridge,  Massachusetts,  assignor  to  the  New  England 
Glass  Company,  September  19. 

Claim. — "Having  thus  described  my  invention,  that  which  I  claim 
is  my  improved  mode  of  arranging  tb.e  base  hole  or  fuel  opening  of 
the  fireplace,  with  retjpect  to  the  siege  and  the  cave  of  the  furnace, 
viz.  :  the  placing  it  below  the  siege,  and  in  the  cave,  substantially  as 
above  specified." 


42.  For  an  Improvetnent  in  Cooking  Stoves;  Jacob  Cornelison,  Dan- 
ville, Pennsylvania,  September  26. 

The  patentee  says, — "The  nature  of  my  improvement  consists  in 
the  combination  and  arrangement  of  the  fines,  in  a  stove  having  two 
ovens,  with  the  fire  between  them  so  as  to  distribute  the  heat  equally 
around  either  or  both." 

Claim. — "  Having  thus  described  my  improvement,  what  I  claim  as 
my  invention,  and  desire  to  secure  by  letters  patent,  is  the  ccnstruc- 
tion  and  arrangement  of  the  flues,  combined  in  the  manner  described, 
•with  the  double  oven  stove,  having  a  fire  chamber  between  them." 


43.  For  an  Improvement  in  the  Machine  for  Rolling  Iron;  Benja- 
min Norton,  Boonton,  New  Jersey,  September  26. 
The  patentee  says, — "  In  rolling  the  billets  of  iron  that  are  to  be 
converted  into  hoop  iron,  or  into  scroll,  band,  or  other  iron  of  a  like 
character,  the  apparatus  used,  as  ordinarily  constructed,  consists  of 
three  rollers,  the  axes  of  which  are  in  the  same  vertical  plane.  The 
billet  is  passed  through  a  groove  in  the  lowermost  pair,  and  is  re- 
turned through  a  groove  in  the  uppermost  pair,  by  which  it  is  pre- 
pared to  be  passed  through  the  smooth  or  finishing  rollers.  In  my 
improved  apparatus  I  use  but  two  rollers  in  which  the  billet  is  first 
passed  in  the  usual  way  ;  as  it  passes  from  between  these  rollers  on 
the  rear  side,  it  enters  a  curved  trough  which  I  call  a  receiver,  and 
this  trough  conducts  it  round  the  rear  side  of  the  upper  roller  towards 
the  workman  in  front,  who  passes  it  into  the  groove  in  the  first  in- 
stance, and  who  then  passes  it  into  a  second  groove  formed  in  the 
same  rollers;"  by  which  arrangement  much  time  and  friction  is  saved 
and  other  obvious  advantages  obtained. 

Claim. — "  Having  thus  fully  described  the  nature  of  my  improve- 
ment in  the  manner  of  constructing  and  combining  the  rollers  and 
other  apparatus  used  in  the  rolling  of  hoop-iron,  what  I  claim  therein 
as  new,  and  desire  to  secure  by  letters  patent,  is  the  combining  of  the 
covered  trough  or  receiver  with  a  pair  of  rollers,  for  the  purpose  of 
conveying  the  strand  to  the  front  of  the  rollers,  in  combination  with 
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the  employment  of  the  second  groove  or  grooves,  in  the  lower  roller, 
and  thereby  admitting  of  the  widening  out  of  the  collars, — the  said 
combination  and  arrangement  being  made  substantially  in  the  manner 
and  for  the  purpose  herein  fully  made  known ;  not  intending,  how- 
ever, to  limit  myself  to  the  exact  form  of  the  receiver,  as  described 
and  expressed,  as  this  may  be  varied  without  changing  the  principle.'' 

44.  For  an  Improvement  in  the  Construction  of  that  part  of  the 
Ham,e,  commonly  called  the  "  Clip^'  of  the  common  Hame  in 
Hame  jE^arwes^e*  ;  Kasson  Frazer,  Fayetteville,  New  York,  Sep- 
tember 2Q. 

The  patentee  defines  the  "clip"  to  be  "  that  part  of  the  common 
hame  which  connects  the  hame  tug  to  the  hame  wood  by  a  rivet  or 
rivets  as  the  case  may  be;"  and  further  says  his  invention  "consists  in 
so  constructing  the  'clip'  in  a  circular  form  at  the  forward  end  as 
to  prevent  it  from  passing  inwards  upon  the  collar  of  the  harness  and 
the  shoulder  of  the  horse.  I  call  my  invention  the  'circular  self-ad- 
justing clip.' " 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  attaching  the  curved  clips  to  the  front  sides  of 
the  hames,  by  means  of  double  joints,  so  as  to  render  themselves  ad- 
justable, and  to  keep  the  draught  directly  in  a  line  from  the  point  of 
attachment  of  the  clips  to  the  hames,  to  the  point  of  attachment  of 
the  tugs  to  the  whiffletree,  in  the  manner  and  for  the  purpose  herein 
set  forth." 


45.  Fox  diW  Improved  Jjipparatus for  Drying  Grain;  William   W. 

Alcott,  Boston,  Massachusetts,  September  26. 

Claim. — "  Having  thus  described  my  invention,  I  wish  it  distinctly 
understood  that  1  do  not  intend  to  confine  myself  to  the  precise  mode 
of  constructing  it  as  above  detailed,  but  to  vary  the  same  in  such 
manner  as  I  may  hereafter  deem  requisite,  so  long  as  I  do  not  change 
its  principle,  new  features,  or  novelty  of  action. 

"  What  I  claim  is  a  series  of  two  or  more  hollow  cylinders,  or  other 
proper  shaped  vessels,  as  combined,  arranged,  connected,  and  operat- 
ing together,  and  with  a  hot  air  chamber,  or  any  proper  equivalent 
therefor,  substantially  in  the  manner  and  for  the  purpose  of  acting 
upon  grain  or  other  matter,  (to  be  dried  by  exposure  to  heat  or  hot  air,) 
as  above  specified.  I  also  claim  the  combination  with  the  cylinders, 
or  other  shafts,  of  suitable  mechanism,  (such  as  the  wedges  and  other 
contrivances  as  above  described,  or  any  proper  eqi^iivalents,)  by  which 
the  ends  of  the  said  shafts  may  be  elevated  or  depressed,  in  order  to 
change  the  angles  of  inclination  of  the  said  shafts,  or  either  of  them, 
to  the  horizontal,  and  thereby  cause  the  grain  or  other  matter  to  move 
faster  or  slower  through  the  cylinder,  according  to  the  velocity  re- 
quired during  the  operations  of  drying  the  same." 

4^ 
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46.  For  an  Improved  Plan  for  Locking  Drays,  Carts,  4'C.,  called 
the  "  Self-operalins;  Lock;"'  Elijah  Chapman,  Akron,  Ohio,  Sep- 
tember 26. 

Claim. — "What  I  claim  to  be  my  invention  is  the  combination  of 
the  bars,  rods,  and  springs,  and  the  levers,  for  the  purpose  of  making 
pressure  on  opposite  sides  of  the  wheels,  whenever  the  brake  is  ope- 
rated." 


47.  For  an  Improvement  in  the  Construction  of  Rotary  Steam 
Engines ;i2imes  Miller,  Philadelphia,  Pennsylvania,  September  2Q, 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  with  the  revolving  disk,  in  rotary 
steam  engines,  of  a  valve  having  the  form  herein  described,  or  any 
modification  thereof  analogous  in  design  and  effect,  by  which  the 
pressure  of  the  steam  upon  the  valve  is  directed  wholly  or  mainly  to- 
wards its  centre  or  axis  of  motion,  and  upon  its  axle,  and  (for  the 
purpose  of  avoiding  friction)  only  so  much  on  the  sliding  part  as  may 
be  desirable  or  necessary  to  keep  the  valve  closed  on  the  sliding  sur- 
face against  the  revolver. 

'•I  also  claim  the  combination  and  arrangement  of  three  cams  with- 
in two  valves,  constructed  as  herein  set  forth,  and  escapes  for  the 
steam  at  recesses  behind  the  valves,  as  herein  described." 

4S.  For  an    Imjn-oved  Kiln  Drying  Jipparotus ;    Sebre    Howard, 

Adrian,  Michigan,  September  26. 

Claim. — "  Having  thus  fully  described  the  construction  and  opera- 
tion of  my  rotary  cyUndrical  grain  dryer,  what  I  claim  therein  as  new, 
and  desire  to  secure  by  letters  patent,  is  the  uniting  the  cylindrical 
casings  with  each  other,  and  combining  them  with  the  furnace  in 
such  a  manner  as  to  form  a  circular  heating  or  drying  chamber  with- 
in the  itnier  casing,  an  annular  space  or  drying  chamber  connected 
with  the  same,  between  the  outer  casing  and  central  casing,  and  an 
annular  flue  space  between  the  central  casing  and  inner  casing,  sub- 
stantially as  herein  set  forth. 

'«  I  also  claim  the  giving  the  grain  or  other  substance  acted  upon  a 
constantly  progressive  rotary  movement  from  the  front  to  the  rear 
end  of  the  circular  drying  chamber,  conducting  it  into  the  annular 
space  or  drying  chamber,  and  returning  the  same  by  a  reversed  move- 
ment to  its  front  end,  discharging  the  kiln  dried  grain  at  the  spout, 
by  the  action  of  the  projecting  spiral  thread,  connecting  pipes  and 
spiral  thread, combined  and  operating  substantially  in  the  manner  and 
for  the  purpose  herein  set  forth." 

49.  For  an  hiiprovcd  Machine  for  Carding  IVool,  Colton,and  other 
Fibrous  i'i/6.9/r/7^c<?^;  Charles  Bishop,  Newtown,  Cotmecticut,  Sep- 
tember 26. 
The  patentee  says, — '-'The  object  of  my  invention  is  to  make  the 
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action  of  the  card  teeth  on  the  fibres  continuous,  and  so  to  arrange 
thetn  that  a  greater  portion  of  the  teeth  shall  be  in  active  service  than 
can  be  effected  by  the  present  method  ;  and  this  I  effect  by  placing 
the  card  teeth  on  a  series  of  endless  belts,  which  pass  around  rollers 
with  the  surfaces  of  the  belts  thus  covered  with  teeth,  running  in 
contact  along  the  siraiglit  surfaces  between  the  rollers  around  which 
they  pass,  which  prevents  the  card  teeth  from  converging  or  diverg- 
ing as  when  placed  on  curved  surfaces." 

Claim, — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  herein  described  of  carding  fibrous  sub- 
stances by  the  action  of  the  straight  surface  of  a  belt  of  cards,  stretch- 
ed and  carried  around  rollers,  when  this  is  combined  with  one  or 
more  similar  belts  of  cards,  substantially  as  herein  described. 

"  And  I  also  claim,  in  combination  with  such  belts  of  cards,  the 
tables  employed  for  keeping  their  acting  surfaces  in  the  proper  line  of 
action,  substantially  as  described." 


List  of  .American  Patents  tvhich  issued  in  the  month  of  May,  1842, 
with  Exemplifications,  by  Charles  M.  Keller,  late  Chief  Ex- 
aminer of  Patents  in  the  U.  S.  Patent  Office. 
(Continued  from  Vol.  XIV,  page  188.) 
40.  For   an   Improvement  in  Solar  Lamps;  B.  H.  Horn,  Boston, 
Massachusetts,  May  26. 

Claim. — "Having  thus  described  my  improvements,  I  shall  only 
claiu),  as  my  invention,  arranging  or  forming  a  trough  on  the  exterior 
of  the  fountain,  substantially  in  the  manner  and  for  the  purpose  spe- 
cified. 

"Also,  the  employment,  or  arrangement,  of  an  auxiliary,  or  second- 
ary, lamp,  (for  the  purpose  of  melting,  or  liquifying,  the  concrete  sub- 
stance in  the  main  lamp,)  just  beneath  the  fountain  of  said  main  lamp, 
and  so  that  the  flame  of  the  former  may  extend  up  into  the  interior 
tube  of  the  burner  of  the  latter,  the  construction  and  operation  of  the 
same  being  substantially  as  set  forth. 

<•  I  also  claim  extinguishing  the  flame  of  the  auxiliary  lamp,  and 
preventing  the  evaporation  of  the  liquid  in  the  fountain  of  the  same, 
by  means  of  a  sliding  lever  valve,  arranged  and  operating  substan- 
tially as  described." 


41.  For  an  Improved  Hot  Sir  and  Cooking  Furnace;  Otis  Packard, 
Roxbury,  Massachusetts,  May  26. 

The  claim  is  omitted,  as  it  could  not  be  understood  without  the 
drawings. 


42.  For  an  Improved  Machine  for  Sawing  Boats'  Oars  from  Plank, 
or  Ti?7iber :  John  Benson  and  Ezekiel  Page,  Boston,  Massachu- 
setts, and  Richard  T.  Tough,  West  Leyden,  New  York,  May  26. 
The  patentees  say, — "  Heretofore  it  has  been  customary  to  divide 
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a  plank  from  which  oars  are  to  be  made  into  pieces  of  a  width  equal 
to  that  of  the  blade  of  the  oar,  which  blade  is  generally  in  width  double 
that  of  the  widest  part  of  the  rest  of  the  oar.  Our  method  is  to  sepa- 
rate the  plank  into  strips,  in  such  manner  that  we  obtain  nearly  double 
the  number  of  oars  from  it  than  by  any  of  the  modes  heretofore  prac- 
tised." 

Claim. — "Having  thus  fully  described  our  improvements,  we  shall 
claim  the  above  described  m.ethod  of  dividing  a  plank  into  parts,  or 
pieces,  from  which  oars  may  be  manufactured;  also,  the  manner  of 
effecting  the  lateral  movement  of  the  carriage  of  the  sawing  machinery, 
by  supporting  said  carriage  on  the  inclined  and  declined  rails,  the 
whole  being  substantially  as  set  forth." 


43.  For  Improvements  in  Lamps  ;  Archibald  H.  Baird,  New  York, 

May  26. 

The  patentee  says, — '•  The  nature  of  my  invention  and  improve- 
ment is  in  certain  new  and  useful  combinations  of  metallic  yoke- 
shaped  conductors  with  the  ordinary  burners,  for  conducting  the  heat 
to  the  parts  of  the  lamp  in  contact  with  the  lard,  or  the  vessels  in 
which  they  are  placed." 

Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to 
secure  by  letters  patent,  is  making  the  button  a  heater,  by  means  of 
the  copper  yoke  in  combination  with  the  inner  tube  and  perforated 
outer  tube  in  Argand  lamps,  for  burning  lard,  as  described." 


44.  For  an  Improved  Mode  of  Constructing  Bee   Hives;  Elijah 

Grumman,  Norwalk,  Connecticut,  ]May  26. 

Claim. — '•  What  I  claim  as  my  invention,  and  not  previously  known 
in  the  above  described  hive,  is  the  combination  of  several  boxes  of  the 
form  above  speciiied,  supported  as  above  described,  with  tlie  ash-box, 
or  trap,  above  described,  for  the  purposes  which  are  referred  to  in  tiie 
specification." 

45.  For  an  Improved  Mode  of  Making  Gloves,  Hose,  Coats,  and 
other  articles  of  IVearing  Apparel,  of  which  (Vool,  Hair,  or  Fur 
is  the  principal  or  only  Material;  Marmaduke  Osborne,  May 
28. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  making  of  gloves,  coats,  hose,  or  other  articles  of 
wearing  apparel,  of  which  wool,  hair,  or  fur  is  the  only  material,  by 
uniting,  by  any  process  of  felting,  the  bats  of  which  any  such  article 
is  composed,  in  a  flat,  or  projecting  seam,  and  by  cuttmg  away  the 
supertiuous  parts  after  such  seam  is  formed  by  felting,  as  above  de- 
scribed, and  without  the  folding,  or  turning  over,  of  the  edges,  or  mar- 
gins, of  the  bats,  which  is  used  in  the  ordinary  process  of  making  bats." 
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46.  For  an  Improvement  in  the  Corn  Cullivator;  A.sdi  Wood,  David 
Wells  &  Issachar  Bales,  of  Adams,  New  York,  May  28. 
The  patentees  say, — "The  hind  teeth  are  made  of  cast  iron,  in  the 
form  of  an  iron  plongh,  with  land-side,  monld- board,  and  false  point, 
to  be  nsed  that  they  may  turn  ihe  furrow  inwards,  (that  is,  towards 
each  other,)  or  outwards,  (tliat  is,  from  each  other,)  by  changing  the 
teeth  irom  side  to  side.  Tiie  fore  tooth  is  to  be  also  made  of  cast 
iron,  and  differs  from  the  hind  tooth  in  these  particulars — that,  as  the 
hind  teeth  each  i)ave  a  land-side,  and  monld-board,  and  false  point, 
the  fore  tooth  is  made  with  a  double  mould-board  and  false  point,  that 
cuts  and  turns  the  furrow  eacii  way." 

The  claim  is  to  the  combination,  in  one  frame,  of  these  teeth,  such 
as  are  above  described. 


47.   For  Improvements  in  Machinery  for  Ruling  Letter  Paper ; 

Geo.  L.  Wright,  Springfield,  Massachusetts,  May  28. 

Claim. — "  Having  thus  described  my  invention,  I  shall  claim  the  two 
cylinders.  A,  and  B, —  arranged  so  that  the  lowest  edge  or  part  of  the 
upper  shall  be  situated  at  a  distance  from  the  upper  edge  of  the  lower 
cylinder  equal  to,  or  a  little  greater  than,  the  length  of  the  sheets  to 
be  ruled,  said  length  being  taken  in  the  direction  in  which  the  sheets 
move,  and  said  edges  of  said  cylinders  being  in,  or  about  in,  a  hori- 
zontal plane,  and  so  that  the  cylinder  B  shall  have  a  velocity  double 
that  of  A — in  combination  with  the  system  of  rollers  and  cords,  where- 
by the  sheets  are  received  from  an  endless  feeding  apron,  upon  which 
they  are  placed  so  as  to  lap  over  each  other,  and  from  thence,  are 
caused  to  pass  around  the  first  cylinder,  and  be  ruled  thereon,  upon 
one  half  of  one  of  their  sides,  and  from  thence  to  pass  around  the  se- 
cond cylinder,  and  be  ruled  over  the  whole  of  their  opposite  sides,  as 
before  set  forth  ;  the  whole  being  arranged  and  operating  substantially 
in  the  manner  described." 


48.  For  an  Improved  Grain  Cleaner ;  Daniel  Flickinger  and  Sebas- 
tian Krim,  Hanover,  Pennsylvania,  May  28. 

Claim. — "  What  we  claim  as  our  invention,  and  which  we  desire 
to  secure  by  letters  patent,  is  separating  garlic  from  wheat,  by  passing 
the  grain  and  garlic  between  rollers  covered  with  India  rubber,  or 
other  elastic  substance,  that  will  mash  the  garlic  and,  at  the  same  time, 
not  injure  the  wheat,  but  increase  the  size  of  the  garlic,  and  prevent 
it  from  passing  through  the  meshes  of  the  inclined  scieen  through 
which  the  grain  passes,  in  the  manner  described,  or  in  any  other  mode 
substantially  the  same ;  and  in  combination  therewith,  the  arrange- 
ment of  the  several  inclined  screens,  conducting-boards,  spouts,  and 
tubes,  as  set  forth." 


49.  Yox  Impi'ovements  in  Cultivators ;  John  Mason,  Haddonfield, 

New  Jersey,  May  28. 

This  patent  is  granted  for  the  addition  of  bands,  as  they  are  termed, 
hinged  to  the  beam,  between  the  handles,  for  lifting  vines. 
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50.  For  an  Improvement  in  Brushes,  for  Dressing  JVarps;  Samuel 
Taylor,  Lowell,  Massachusetts,  May  28. 

The  patentee  says, — "My  invention  consists  in  arranging  the  bris- 
tles between  strips  of  wood,  or  in  parallel  grooves  formed  in  the  block, 
or  by  laying  the  said  strips  side  by  side,  and  interposing  between  their 
extremities,  at  each  end  of  the  brush,  small  pieces,  whose  sides  are 
covered  with  glue,  to  cause  their  surfaces  in  contact  with  the  strips 
to  adhere  thereto.  The  upper  parts  of  each  side  of  the  strips,  in  op- 
position, are  chamfered,  or  beveled  oif,  so  as  to  form  an  inverted 
trapezoidal  groove,  in  which,  and  among  the  tops  of  the  bristles,  pitch, 
or  cement  is  poured,  by  which  the  bristles  are  further  secured  in  their 
respective  positions.  Each  line,  or  layer,  of  bristles,  when  placed  be- 
tween the  strips,  should  be  saturated  with  a  mixture  of  white  lead,  or 
other  suitable  paint,  and  linseed,  or  other  proper  oil,  which  causes  the 
bristles  to  cohere,  and  prevents  their  displacement  by  the  action  of 
water,  or  the  sizing  material  used  in  dressing  the  warp." 

Claim. — "Having  thus  fully  described  my  invention,  I  shall  claim 
securing  the  bristles  in  position  and  preventing  their  displacement  by 
the  action  of  water,  or  other  external  cause,  by  saturatmg  said  bris- 
tles, when  inserted  in  the  block,  with  paint,  or  a  mixture  of  while 
lead,  or  other  suitable  substance,  and  linseed,  or  other  proper  oil,  in 
combination  with  the  mode,  above  set  forth,  of  confining  their  upper 
ends  by  cementing  them  in  an  inverted  trapezoidal  groove,  the  whole 
process  being  substantially  as  above  described,  so  that  when  a  brush 
for  dressing  warps  has  its  bristles  arranged  and  confined,  as  set  forth, 
in  long  grooves,  or  in  any  manner  similar  thereto,  said  brush  will  ap- 
ply paste,  or  sizing  matter,  more  perfectly  upon  the  threads  of  the 
warp,  and  be  more  durable  than  brushes  as  generally  constructed,  as 
heretofore  explained." 

51.  For  an  Improved  Stave-dressing  Machine;  Samuel  Learned, 
Ridge  way,  New  York,  May  30;  antedated  November  30,  1841. 
Claim. — "  I  am  aware  that  machines  have  been  made  for  dressing 

staves  by  forcing  them  through  between  knives,  by  a  follower,  ope- 
rated by  a  rack  and  pinion,  and  1  do  not,  therefore,  claim  this  as  of 
my  invention;  but  what  I  do  claim  as  my  invention,  and  desire  to  se- 
cure by  letters  patent,  is  the  arrangement  for  throwing  the  rack  out  of 
gear,  by  having  the  receiving  box,  in  which  the  slide  works,  hung  at 
one  end  by  a  joint,  or  roll,  and  the  other  provided  with  a  stirrup,  or 
staple,  in  combination  with  tlie  sprin:^  catch  on  the  frame,  and  the 
cam-piece,  or  guard,  on  the  slide  in  the  manner  described ;  and,  in 
combination  with  the  above,  I  also  claim  the  foot  and  cross  levers,  for 
the  purpose  of  throwing  the  rack  into  gear,  as  described." 


52.  For  Improvements  on  his   Loom  for   Weaving   Counterpanes, 
and  other  Jirticles ;  Erastus  B.  Bigelow,  Lancaster,  Massachusetts, 
]May  30;  antedated  May  1,  1842. 
Claim. — '•  What  1  claim  therefore,  as  constituting  my  inventions, 
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and  which  I  desire  to  secure  hj  letters  patent,  is  the  within  described 
manners,  or  modes,  of  mounting  the  loom,  and  tjnng  up  the  harness, 
and  of  working  the  same,  in  which,  under  its  various  modifications, 
I  combine  a  movable  harness  board,  or  boards,  with  one  or  more 
leaves  of  heddles  or  harness,  and  with  the  Jacquard  machine  in  the 
power  loom;  such  arrangement  and  combination  being  substantially 
the  same  with  that  herein  described." 


53.  For  a  Machine  for  Manufacturing  from  Wood,  such  as  Cedar, 
Basswood,  Poplar, ai^d  other  straight-grained  Wood, a  Commodity 
to  be  used  as  a  Substitute  for  Curled  Hair,  in  Stuffing  Cushions, 
4«c.;  William  Baker,  Utica,  New  York^  May  30:  antedated  No- 
vember 30,  1841.  . 

The  patentee  says, — "The  nature  of  my  invention  consists  in  the 
construction  of  a  machine  by  which  the  wood  is  cut.,  leuRthwise  of 
the  grain,  into  fine  threads,  or  fibres,  which  are  so  curled,  and  crimped, 
by  the  same  process,  that,  when  in  the  mass,  they  constitute  a  light 
and  elastic  article,  suitable  to  the  purposes  aforesaid." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  fluted  cutters  with  the  smooth 
cutter,  for  the  purposes  of  producing  the  article  herein  described,  and 
their  arrangement  in  the  plane  stock,  as  above  set  forth;  together 
with  their  adaptation  to  the  uses  of  the  machine,  of  the  apparatus, 
above  described,  for  holding  the  timber,  and  feeding  out  the  same  to 
the  plane,  as  the  surface  is  cut  away.  The  whole  being  combined 
and  connected  with  the  machine,  as  herein  set  forth." 


54.  For  an  Improved  Tent ;  James  H.  Dakin,  New  Orleans,  Louisi- 
ana, INIay  30. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  the 
formation  and  combination  of  a  light  frame-work  with  a  small  up- 
right shaft,  and  arms  attached  to  it  by  means  of  hinges  and  cords, 
rendering  the  arms  movable  from  a  horizontal  to  a  perpendicular  po- 
sition, and  the  application  of  such  frame- work  to  any  tent  where  the 
covering  of  the  tent  is  made  of  cloth,  or  any  flexible,  or  pliable,  ma- 
terial, and  formed  with  any  number  of  sides.  A  tent  so  formed,  may 
be  suspended  from  above,  or  supported  from  below,  as  the  case  may 
be,  and  folded  up,  and  expanded,  in  effect  somewhat  similar  to  the 
folding  up  and  expansion  of  a  common  umbrella." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  a  light  movable  frame-work  to  tents, 
fixed  permanently  in  the  roof,  or  upper  part,  of  the  tent,  which  will 
allow  the  tent  to  be  folded  up  and  closed,  or  unfolded  and  formed  for 
occupation  and  use,  at  pleasure,  as  herein  described,  using,  for  that 
purpose,  wood,  metal,  or  any  other  material  that  will  be  suitable  to 
accomplish  the  intended  operation  and  efl"ect." 
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55.  For  a  Machine  for  Gi-indins^  and  Polishing  Saw  Plates,  ^x. ; 

Richard  iM.  Hoe,  New  York,  May  30. 

Claim. — "  What  I  claim  as  new,  and  desire  to  secure  by  letters  pat- 
ent, is  the  combining  with  the  reciprocating  beds,  or  tables,  or  with 
the  revolving  disk,  or  tace-plate,  the  cylindrical  lap,  herein  described, 
which  is  made  to  traverse  back  and  forth  upon  its  axis,  and  which  may 
be  borne  up,  with  any  retjnired  degree  of  force,  against  the  article  to 
be  ground,  or  polished,  in  the  manner  set  forth  ;  the  face,  or  periphery, 
of  said  cylindrical  lap  being  composed  of  a  number  of  separate  and 
distinct  plates  of  metal,  which  are  to  constitute  the  grindnig  and  pol- 
isliing  surfaces,  and  which  are  to  be  held  in  place  by  a  screw,  and  by 
being  confined  between  rims,  or  in  other  suitable  modes,  substantially 
the  same  ;  the  distinguishing  feature  of  the  said  lap  being  the  dividing 
of  its  periphery  into  separate  plates,  and  combining  the  same  togetlier, 
as  herein  set  forth." 


56.  For  an  Improved  Press,  for  Pressing  Hay,  Cotton,  ^-c.;  Caleb 

Martine,  Greensburg,  New  York,  May  30. 

The  patentee  says, — '-'This  improvement  is  principally  in  combining 
the  gearing  and  piston  with  a  turning  post,  so  that  the  piston  can  be 
raised  from  the  box,  and  turned  aside  from  it,  for  the  purpose  of  filling 
the  box." 

Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  mode  of  turning  aside  the  piston  from  the 
box,  to  fill  the  same,  and  returning  the  piston  and  gearing  to  the  box, 
in  order  to  press  the  hay,  by  means  of  the  combination  of  the  turning 
post  and  beam  with  the  gearing  and  cogged  piston  rod." 


57.  For  an  Improved  Lamp  for  Barninq  Pine  Oil ;  ^Michael  Boyd 

Dyott,  Philadelphia,  Pennsylvania,  May  30. 

Claim. — "  First,  I  claim  the  air  regulator,  substantially  as  above 
described.  Second,  The  combination  of  the  two  horizontal  plates, 
the  one  above,  and  the  other  below,  or  even  with,  the  top  ot  the  wick, 
to  regulate  the  interior  draught  of  the  lamp,  substantially  as  above 
set  forth.  Third,  I  claim  the  mode  of  regulating  the  light,  by  raising 
or  lowering  the  burner  and  outside  regulatiiigcone  combined,  the  cen- 
tre plate  being,  at  the  time, stationary,  substantially  as  above  described. 
Fourth,  I  claim  the  mode  of  constructing  a  wick  tube,  its  upper  end 
being  conical,  or  enlarged,  so  as  to  admit  of  a  feeder  being  placed  un- 
der the  wick  without  enlarging  it  in  diameter,  substantially  as  above 
set  forth." 


5S.  For   Improvements  in  Stoves  for  Culinary  and  other  purposes ; 

Benjamin  Shepard,  Boston,  Massachusetts,  May  30. 

Claim. — "  Having  thus  explained  my  invention,  I  shall  claim  sur- 
rounding the  fire  or  flue  space  which  encircles  the  oven,  and  through 
which  the  smoke  and  lieated  products  of  combustion  pass  from  the 


On  Reaction  Water  Wheels.  49 

fireplace  to  the  chimney,  by  an  exterior  casing,  so  as  to  form  another 
space  around  said  oven,  into  which  atmospheric  air  may  be  introduced, 
and  be  warmed  by  contact  with  the  casing,  and  from  thence  be  con- 
veyed to  one  or  more  apartments  by  pipes  suitably  arranged,  zn  com- 
bination  with  a  hot  air  chamber  arranged  in  rear  of  the  fireplace,  and 
below  the  smoke  passage,  and  open  at  bottom,  for  the  free  admission 
of  air  therein;  said  two  hot  air  spaces,  or  chambers,  being  connected 
together  by  one  or  more  suitable  pipes,  and  otherwise  arranged  sub- 
stantially as  hereinbefore  set  forth." 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


On  Reaction  Water  Wheels. 

TO    THB    COMMITTEE    ON   PUBLICATIOXS  OF  THE   JOURNAL   OF    THE    FRANKLIN    INSTITOTE. 

On  the  subject  of  Barker's  wheel,  which,  with  a  few  exceptions,  ap- 
pears to  be  the  only  reaction  wheel  noticed  in  the  elementary  books  till 
recently,  1  have  seen  no  notice  of  any  variation  in  the  discharge,  caused 
by  variations  in  the  velocity  of  the  wheel;  from  which  I  infer  that 
the  writers  regarded  them  as  uniform  in  their  discharge  under  all  ve- 
locities. 

In  practice,  however,  it  has  been  observed  that,  when  the  wheel 
runs  without  resistance  to  its  free  motion,  the  orifice  moves  with  a 
velocity  considerably  greater  than  that  due  to  a  pressure  of  the  head 
of  water,  and  that  the  discharge  is  greater  than  the  theoretic  discharge. 

So  far  as  I  am  informed,  no  experiments  have  been  recorded,  or 
rules  given  for  determining  the  ratio  of  discharge  under  different  ve- 
locities of  such  wheels. 

The  following  rule,  I  think,  will  be  found  to  hold  good  for  all  wheels 
of  the  reaction  kind  which  discharge  the  water  at  their  verge,  and  into 
which  it  enters  without  circular  motion,  or  in  which  a  circular  motion 
of  the  water  is  caused  by  the  v.'heel  itself — the  supply  being  full: 

"To  the  head  of  water  actually  pressing  at  the  orifice,  add  such  a 
head  as  will,  by  its  pressure,  produce  a  velocity  equal  to  the  circular 
motion  of  the  orifice;  the  velocity  through  the  moving  orifice  will  be 
the  same  that  it  would  be  if  stationary,  and  under  the  pressure  of  the 
sum  of  ihe  heads:  For  example  : — 

Suppose  such  a  wheel  to  have  an  issue  of  36  square  inches,  under 
a  head  of  nine  feet,  and  that  the  orifice  move  at  the  rate  of  16  feet 
per  second;  the  discharge  will  be  the  same  that  it  would  be  if  the 
wheel  were  standing  under  a  head  of  13  feet.  Consequently  such  a 
wheel  would,  by  this  theory,  discharge,  standing,  6  cubic  feet  per  se- 
cond, and  ruiming  at  that  rate,  7-2  cubic  feet.  And,  if  the  orifices 
were  suff'ered  to  move  at  the  rate  of  24  feet  per  second,  the  discharge 
would  be  the  same  as  if  standing  under  18  feet  head  ;  in  which  case, 
the  discharge  should  be  S-4S  cubic  feet  per  second. 

It  is  obvious  that,  in  applying  this  rule  in  practice,  such  deductions 
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must  be  made  (as  in  other  cases)  as  may  be  due  to  the  form  of  the 
orifice,  the  angles  in  the  passages,  and  the  friction  on  surfaces. 
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The  following  experiments  were  made  with  a  centre  discharge  re- 
action wheel  of  the  form  and  proportions  represented  in  the  accom- 
panying sketch.  The  wheel  was  34  inclies  in  diameter  at  its  outer 
verge;  the  inner  diameter  of  the  annular  rim  2G  inches.  It  had  16 
issifes,  (8  by  1-8  in.)  ==  230  square  inches.  It  received  the  water  at 
the  verge,  from  an  involute  sluice  embracing  the  whole  circumference. 
The  water  Was  conducted  to  the  involute  throngh  a  large  spout;  the  dis- 
charge of  which  into  the  involute,  24  in.  wide  by  14  in.  deep,  =  336 
square  inches.  The  terminus  of  the  involute  was  within  an  inch  of 
the  verge  of  the  wheel.  The  circular  motion  of  the  water  caused  by 
the  involute  coincided  with  the  motion  of  the  wheel. 
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The  condition  of  the  works  at  the  time  the  experiments  were  made 
was  favorable  to  tlie  wheel.  It  had  run  about  two  months  after  being 
repaired  and  adjusted,  and  the  proprietor,  (Mr.  A.  Atwood,of  Troy, 
N.  Y.,)  stated  that  it  was  performing  as  well  as  it  ever  had.  There 
was  a  fault,  however,  in  the  construction.  The  "spout"  (so  called) 
conducting  ihe  water  from  the  flume  had  an  elbow  of  nearly  a  right 
angle,  first  descending  from  the  bottom  of  the  flume  and  then  passing 
liorizontally  to  the  involute;  the  section  at  the  commencement  of  the 
horizontal  portion  being  about  16  by  36  =  576  square  inches.  The 
opening  into  the  "spout"  from  the  bottom  of  the  flume  was  about  30 
inches  square,  with  sharp  angles.  All  things  considered,  I  am  of  the 
o[)iiiion  that  this  method  of  employing  the  "pressure"  of  water,  with 
a  good  structure,  in  good  condition,  is  capable  of  giving  about  62  per 
cent,  of  available  power. 

A  remarkable  feature  of  inward-discharging  reaction  wheels  is  found 
in  the  smallness  of  their  discharge,  and  its  tendency  to  uniformity  un- 
der all  velocities  ot  the  wheel,  obviously  arising,  in  this  application, 
from  the  outward  pressure  of  the  circular  motion  of  the  water  in  the 
involute  sluice  and  wheel. 

The  theoretic  discharge  of  230  square  inches,  under  a  pressure  of 
861  feet,  is  2249  cubic  feet  per  minute.  The  actual  discharge  is  only 
•498  of  this.  Had  the  discharge  been"  outward,  through  the  same  ag- 
gregate aperture,  and  with  the  same  circular  motion  of  water,  in  the 
portion  of  the  wheel  occupied  by  the  vanes,  the  discharge,  (judging 
from  the  results  of  my  experiments  made  in  1844,)  would  have  been 
•884  of  theoretic  discharge ;  and  had  it  been  outward,  and  luithout 
circular  motion,  it  would  have  been  about  1-289,  at  the  speed  of  maxi- 
mum power. 

Z.  Parker. 

Philadelphia,  November,  1847. 
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The  Chinese  Magic  Mirror. 

TO    TUE    COMMITTEE  OX  PUBLICATIONS  OF  THE    JOURNAL  OF  THE    FRAXKLIN  ISSTITCTE. 

I  notice,  in  your  last  number,  an  attempt  to  solve  the  mysterious 
phenomenon  of  the  Chinese  magic  mirror:  as  that  explanation  seems 
to  me  erroneous,  I  am  induced  to  offer  another  solution,  which,  if  I  am 
correct,  can  easily  be  verified  by  some  of  your  ingenious  readers.  My 
attention  was  called  to  this  curious  piece  of  Chinese  ingenuity  by  the 
intelligent  proprietor  of  the  Chinese  Museum,  in  Boston,  some  time 
since.  I  examined  it  with  attention,  and  found  that  the  mirror  con- 
sisted of  a  thin,  flat  plate  of  copper,  with  Chinese  characters  and  figures 
on  the  back,  projecting  nearly  the  eighth  of  an  inch  from  its  surface; 
the  face  of  the  plate  was  silvered,  and  highly  polished,  and,  on  the 
closest  inspection,  no  difference  appeared  on  any  part  of  the  surface  ; 
the  plate  seemed  to  be  of  one  casting,  and  the  silver  plating  put  on  in 
the  ordinary  way,  and  equally  polished.  If  this  mirror  was  placed  in 
the  sun-light,  so  as  to  cast  its  reflexion  on  the  wall,  the  characters 
that  were  raised  on  the  back  of  the  plate  appeared  in  a  brigluer 
reflexion  than  the  other  parts  of  the  mirror,  which  would  seem  to 
prove  that  those  parts  could  not  be  made  of  a  coarser  metal.  I  there- 
fore came  to  the  conclusion  that,  in  consequence  of  those  parts  over 
the  characters  being  rigid,  and  the  other  parts  elastic,  a  slight  ine- 
quality of  polish  was  produced  on  the  diflferent  parts  of  the  surface; 
so  small,  indeed,  as  not  to  be  detected  in  any  way  but  by  testing  its 
powers  of  reflexion. 

J.  J.  Greenough. 

fVashinston  City,  D.  C,  Nov.  30,  1847. 


On  the  Theory  of  Dew. 

We  find,  in  the  ^'jJnnates  de  Chimie  et  de  Physique,^^  for  October, 
1847,  two  letters  from  M.  Melloni  to  M.  Arago,  containing  an  account 
of  some  interesting  experiments  made  by  the  former  upon  the  produc- 
tion of  dew,  and  the  opinions  and  conclusions  resulting  from  his  re- 
searches relative  to  the  subject.  Not  being  able  to  afl'ord  space  for 
the  whole,  we  translate  such  portions  as  appear  to  us  suflicientto  ex- 
plain the  views  of  the  author. 

After  the  experiments  of  Wells,  he  thinks  it  might  have  been  surely 
admitted,  that  dew  neither  rises  from  the  earth  nor  falls  from  the  sky, 
but  is  formed  from  an  invisible  und  elastic  fluid  diffused  throughout 
tlie  space  which  surrounds  bodies,  and  that  the  precipitation  of  this 
aqueous  vapor  should  be  attributed  to  the  cold  resulting  from  the  ca- 
lorific radiation  of  bodies  towards  the  clear  sky.  According  to  this 
view,  the  leaves  of  vegetables,  wood,  glass,  varnish,  lampblack,  &c., 
will  be  covered  with  dew,  because  they  easily  part  with  their  heat 
and  are  considerably  cooled  when  exposed  to  the  sky:  while  the 
metals  will  remain  dry,  on  account  of  their  feeble  power  of  radiation 
towards  the  upper  regions  of  the  atmosphere.     If  a  polished  metallic 
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vessel,  filled  with  boiling  water,  be  presented  to  a  thermoscopic  ap- 
paratus— and  afterwards  one  exactly  similar,  with  its  sides  covered 
with  varnish,  or  lampblack — the  radiation  of  heat  indicated  in  the 
latter  case  will  be  much  greater  than  in  the  former.  But  however 
clear  may  be  the  deduction,  it  would  seem  that  it  has  not  been  so  con- 
sidered by  all.  Indeed,  Benedict  Prevost,  and  Saussure  before  him, 
attributed  the  absence  of  dew  upon  metals  to  an  electric  influence: 
Leslie  explained  tliis  phenomenon  by  a  particular  repulsion  exercised 
by  metallic  surfaces  upon  aqueous  vapor;  and  the  supporters  of  the 
theory  founded  upon  the  supposed  risitig  of  dew,  account  for  it  by  the 
heat  and  electricity  disengaged  in  the  chemical  action  of  metals  upon 
the  molecules  of  this  same  vapor,  at  the  moment  of  their  passage  into 
a  liquid  state. 

In  order  to  show  that  these  different  hypotheses  could  not  be  sus- 
tained, ]\I.  Melloni  took  three  thermometers,  graduated  upon  the  stem, 
and  passed  each  through  a  cork,  which  remained  fixed  at  a  distance 
of  about  a  quarter  of  an  inch  from  the  bulb.  This  cork  served  as  a 
support  to  the  two  parts  of  the  metallic  casing  with  which  the  ther- 
mometers were  enveloped ;  the  first  being  a  little  vessel  of  silver,  or 
copper,  very  thin,  similar  to  a  thimble,  with  its  surface  smoothed  and 
polished,  of  sufficient  size  to  contain  the  bulb  of  the  instrument;  the 
other,  a  cylinder  of  tin,  closed  at  one  end  and  open  at  the  other,  used 
to  cover  tlie  graduated  tube  of  the  thermometer.  These  two  metallic 
pieces,  which  could  be  very  easily  removed  and  replaced,  were  readily 
kept  in  their  proper  positions  by  the  friction  and  elasticity  of  the  cork. 
Three  tin  vessels  were  then  prepared,  supported  by  slender  metallic 
tubes,  and  having  lids,  or  covers,  of  the  same  material;  an  opening 
being  made  in  the  side  of  each,  near  the  bottom,  into  which  were  in- 
troduced the  covered  bulbs  of  the  three  thermometers,  leaving  the 
tubes  and  their  envelopes  horizontally  disposed  on  the  outside.  The 
casing  of  one  of  the  thermometers  was  blackened,  and  the  others  left 
ill  their  bright  state,  with  a  view  of  comparing  the  nocturnal  radiation 
of  silver  with  that  of  lampblack.  The  whole  was  exposed  to  the  free 
air  ill  a  calm  and  still  night,  the  tin  vessels  being  sometimes  open  and 
sometimes  closed  by  their  covers.  When  closed,  the  three  thermome- 
ters indicated  the  same  temperature;  but  on  leaving  one  of  the  vessels 
contaiiiingone  of  the  bright-cased  thermometers  closed,and  opening  the 
two  others,  the  falling  of  the  mercury  in  the  bright-cased  thermometer, 
thus  opened  to  the  sky,  was  so  slow  that  it  required  a  very  delicate 
instrument  and  very  exact  comparisons  to  observe  and  measure  its 
movement;  while  the  blackened  thermometer  fell  so  rapidly  as  to  be 
readily  seen,  and  in  a  few  minutes  it  marked  three  or  four  degrees  less 
tha!i  the  one  in  the  closed  vessel — thus  proving,  evidently,  that  this 
difference  was  due  to  the  radiation,  towards  the  sky,  of  caloric  from 
the  blackened  instrument,  and  by  no  means  to  the  contact  of  the  ex- 
terior air,  which  acted  equally  upon  it  and  upon  the  polished  case  of 
the  other  uncovered  thermometer. 

Thermoscopic  apparatus,  similar  to  those  just  described,  having  the 
cases  covered  with  varnish,  plumbago,  fish  glue, saw  dust,  sand,  earth, 
and  the  leaves  of  plants,  have  constantly  indicated  a  very  sensible  di- 
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minution  of  tlie  temperature  before  being  covered  by  dew.  The  in- 
terval lias  been  sometimes  for  several  honrs;  and  there  is  often,  also, 
an  abatement  of  the  temperature  without  the  precipitation  of  vapor  at 
any  period  of  the  night.  The  latter  phenomenon  occurs  the  more 
frequently  as  the  thermometers  are  placed  at  a  greater  distance  from 
the  ground.  Operating  at  a  certain  elevation,  the  deposit  of  dew  upon 
bodies  might,  therefore,  be  suppressed,  or  retarded,  and  the  fact  be  in- 
contestably  established  that  the  formation  of  dew  always  follows,  an^ 
7?et'er/jrece£/e5,  the  production  of  cold.  M.  Melloni  remarks  that  he 
has  never  seen  the  polished  metallic  cases  of  his  thermometers  covered 
by  a  condensation  of  aqueous  vapor,  in  very  damp  nights,  when  there 
was  no  appearance  of  fog,  or  mist,  in  the  atmosphere. 

From  all  this,  he  concludes  that  dew,  properly  so  called,  always 
requires  a  certain  cooling  of  the  bodies  upon  which  it  is  found;  and 
that  metals,  exposed  to  a  clear  sky,  are  not  covered  with  dew,  because 
of  their  possessing  the  quality  of  being  thus  cooled  but  in  a  very  slight 
degree.  In  order  to  determine  whether  other  causes  existed  to  pre- 
vent the  accumulation  of  dew  upon  metals,  and  whether  their  feeble 
radiation  is  really  the  only  and  true  cause  of  their  being  never  covered 
with  dew,  he  undertook  the  following  experiment,  the  result  of  which 
he  considers  conclusive,  and  that  it  proves,  at  the  same  time,  the  falsity 
of  the  hypotheses  of  the  rising  and  the  falling  of  dew,  as  well  as  the 
truth  of  the  principle  asserted  by  Wells. 

Upon  a  disk  composed  of  a  single  plate  of  tin,  as  large  and  as  thin 
as  could  be  obtained,  he  drew  a  concentric  circle  with  a  radius  equal 
to  one-third  of  that  of  the  disk,  and  covered  it  with  a  thick  coal  of 
varnish.  From  another  plate  of  tin,  he  then  cut  a  second  disk,  with  a 
diameter  about  half  an  inch  less  than  that  of  the  varnished  circle,  and 
soldered  to  its  centre,  perpendicularly  to  the  surface,  the  end  of  a  piece 
of  iron  wire,  -08  of  an  inch  in  thickness,  and  eight  or  ten  inches  in 
length,  pointed  at  the  other  end,  which  was  inserted  into  a  small  hole 
made  in  the  centre  of  the  larger  disk.  Being  inserted  on  the  varnished 
side  of  the  larger  disk,  the  wire  was  pushed  through  until  the  distance 
between  the  two  disks  was  reduced  to  about  two-tenths  of  an  inch, 
and  then  fastened  in  that  position  by  a  few  drops  of  solder.  The  two 
plates,  thus  united,  being  taken,  in  a  calm  and  clear  evening,  into  an 
open  field,  and  left  in  a  horizontal  position  for  a  short  time,  removed 
from  contact  with  other  bodies,  showed  on  the  surface  of  the  larger 
disk,  phenomena  of  dew  which  may  be  readily  anticipated. 

The  smaller  disk  being  uppermost,  and  its  radius  being  a  quarter 
of  an  inch  less  than  that  of  the  varnished  circle  upon  the  larger  disk 
below,  it  follows  that  an  aimular  band  of  that  circle,  a  quarter  of  an 
inch  in  breadth,  extended  around  the  vertical  projection  of  the  roof 
formed  above  it  by  the  little  metallic  disk.  Now  it  is  apparent  that 
this  band  would  radiate  towards  the  sky,  lose  a  portion  of  its  tempe- 
rature, become  covered  with  dew,  and  communicate,  little  by  little, 
both  cold  and  dew,consecuiively,  towards  the  centre  and  also  towards 
the  circumference.  In  the  latter  case,  however,  this  propagation  would 
be  carried  much  further  than  in  the  former;  for  the  portion  cooled  by 
communication  would  be  further  cooled  by  radiation  when  covered 
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with  dew — while  the  varnished  portion,  under  the  smaller  disk,  would 
be  scarcely  cooled  except  by  contact.  In  effect,  the  central  part  of 
the  varnished  circle  remained  always  dry,  and  the  metallic  zone  which 
surrounded  it  became  wet,  even  to  the  extremity,  if  the  atmosphere 
was  very  moist. 

But  what  could  not,  perhaps,  have  been  anticipated  at  first,  was 
the  exact  reproduction  of  the  same  appearances  upon  that  side  of  the 
larger  disk  which  was  towards  the  ground.  The  dew  began  to  show 
itself  upon  this  side  at  points  opposite  to  the  little  exterior  ring  of 
varnish,  and  a  slight  whitish  circle  was  perceived,  which,  appearing 
all  at  once  upon  the  blank  field  of  polished  metal,  seemed  like  the  for- 
mation of  a  Daguerrian  image.  This  circle,  becoming  stronger  and 
spreading  by  degrees,  sometimes  extended  to  the  edge  of  the  plate, 
but  never  reached  the  central  part,  which  always  remained  dry  and 
maintained  its  metallic  brilliancy,  like  the  corresponding  portion  on 
the  other  side  of  the  disk,  and  the  little  circular  roof,  which  covered 
without  touching  it. 

This  simple  and  easy  experiment  may  be  regarded  as  furnishing 
conclusive  evidence  upon  several  points  connected  with  the  theory  of 
dew.  It  shows  that  dew  does  not  fall  from  the  sky — for  the  upper 
disk  always  remained  dry,  while  the  greater  part  of  the  lower  one  is 
moist.  Neither  does  dew  rise  Irom  the  ground — for  if  a  portion  of 
the  under  side  of  the  lower  plate  is  covered  with  dew,  there  is  always 
a  space  around  the  centre  which  remains  dry  and  shining.  The  the- 
ory that  metals  repel  the  aqueous  vapor  wliich  forms  dew,  or  that 
they  cause  its  evaporation  as  rapidly  as  it  may  be  precipitated  upon 
them,  is  disproved  by  the  fact  that  we  here  see  some  pans  of  the  me- 
tallic surfaces  quite  wet,  while  other  parts  remain  perfectly  dry. 

The  first  appearance  of  dew  upon  the  uncovered  band  of  varnish, 
and  its  successive  propagation  to  adjacent  and  opposite  portions  of 
the  larger  disk,  associated  with  the  increase  of  temperature  developed 
by  the  varnished  cases  of  thermometers  exposed  to  the  open  air, 
prove,  in  short,  that  dew  is  a  mere  consequent  of  nocturnal  radiation, 
which  produces,  in  bodies  endued  with  great  emissive  power,  the  de- 
gree of  cold  necessary  lor  the  condensation  of  the  elastic  aqueous 
vapor  diffused  in  the  atmosphere. 

In  his  second  letter,  M.Melloni  proceeds  to  show  that,  if  the  principle 
of  Wells  concerning  the  origin  of  dew  were  established  beyond  doubt, 
it  would  still  be  impossible  to  account  for  all  the  thermometric  and 
hygrometric  phenomena  which  are  produced  during  a  clear  and  still 
night,  without  taking  into  consideration  a  new  circumstance,  until 
now  entirely  neglected,  notwithstanding  its  exceeding  importance  in 
the  nocturnal  cooling  of  bodies.  But  before  proceeding  to  give  an 
account  of  this,  M.  Melloni  makes  some  observations  upon  two  series 
of  experhnents  which  the  supporters  of  the  theory  that  dew  rises  from 
the  earth  have  put  forward  with  the  pretension  that  these  alone  are 
sufficient  to  overturn  all  theories  of  dew  founded  upon  the  principle 
of  calorific  radiation. 

They  took  a  certain  luimber  of  thermometers,  as  nearly  equal  as 
possible  in  volume  and  in  sensibility  j  some  of  which  were  coated  with 
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lampblack,  varnish,  Indian  ink;  others  gilded,  silvered,  covered  with 
leaves  of  plants,  tin,  copper,  &c.  These  instruments,  thus  prepared, 
being  exposed  in  the  fields  during  a  clear  and  still  night,  at  first  indi- 
cated temperatures  with  some  little  difference;  but  after  a  certain  space 
of  time  they  were  found  to  agree  very  nearly.  The  experiment  was 
then  varied  in  the  following  manner.  Cylinders  of  glass  were  planted 
in  the  ground,  on  the  tops  of  which  were  placed  plates  of  zinc,  cop- 
per, and  glass,  in  each  of  which  was  made  an  opening  to  receive  the 
bulb  of  a  thermometer,  whose  tube,  supported  by  an  iron  wire,  was 
elevated  above  the  upper  surface.  A  thermometer  was  freely  sus- 
pended between  the  plates,  for  the  purpose  of  showing  the  tempera- 
ture of  the  air.  In  this  case,  as  in  the  other,  the  apparatus  being  ex- 
posed early  at  night,  indicated  differences  of  temperature  which  after- 
wards disappeared,  insomuch  that  by  daybreak  next  morning  all  the 
thermometers  were  found  at  nearly  an  equal  height. 

The  opponents  of  the  principle  established  by  Wells,  regarded  these 
results  as  decisive,  and  they  consequently  stigmatized  the  principle 
that  the  nocturnal  cold  of  bodies  is  indispensable  in  the  formation  of 
dew,  as  a  mere  chimerical  illusion.  M.  Melloni,  on  the  contrary, 
thinks  that  if  there  is  anything  imaginary,  or  fantastic,  in  the  matter, 
it  is  in  the  reasoning  which  led  to  such  a  conclusion  ;  inasmuch  as  the 
experiments  of  these  gentlemen  were  made  near  the  ground,  in  an  at- 
mosphere charged  with  moisture — all  the  tubes  of  the  thermometers 
being  uncovered — and  in  the  last  experiment  the  bulbs  communicated, 
by  means  of  the  plates,  with  the  cylinders  which  served  to  support 
the  apparatus.  Now  the  glass  of  which  these  tubes  and  cylinders 
were  composed  radiated  considerably,  its  temperature  was  reduced, 
and  the  cold  acquired  was  communicated  to  the  bodies  which  touched 
it ;  these,  being  surrounded  by  a  very  moist  atmosphere,  then  con- 
densed the  aqueous  vapor;  and  we  know  that  water  radiates  aiid 
cools  itself  with  as  much  energy  as  glass,  varnish,  and  lampblack.  It 
is  not,  therefore,  surprising  that  the  thermometers  in  contact  with  the 
sheets,  or  plates,  of  metal,  should  indicate,  after  some  time,  the  same 
temperature  as  the  thermometers  surrounded  by  substances  whicli 
radiate  most;  and  because  the  njetallic  surfaces,  tv/iich  werefnund  to 
be  covered  wilh  dew,  were  as  cold  as  the  glassy,  or  the  blackened, 
surfaces,  it  might  well  follow  that  water,  glass,  and  lampblack,  are 
substances  of  nearly  equal  emissive  power.  But  without  a  resort  to 
poetic  fiction,  it  would  never  be  logically  inferred,  from  this  experi- 
ment, that  metals  are  cooled,  during  calm  and  clear  nights,  as  much 
as  lampblack  and  glass. 

In  order,  therefore,  to  understand  the  true  condition  of  things,  glass 
should  not  be  used  for  the  supports,  but  slender  tubes  of  tin,  which 
have  scarcely  any  radiation,  and  maintain  the  thermometers  sulti- 
cieiUly  isolated  from  the  warmth  of  tlie  ground;  it  is  necessary, more- 
over, to  enclose  every  part  of  the  thermometer  with  metallic  laminas. 
Then,  these  lamina3  being  polished,  the  thermometer  will  give  a  tem- 
perature very  nearly  approximate  to  that  of  the  air,  and  when  the 
metallic  enclosure  is  varnished,  blackened,  or  in  contact  with  vegeta- 
ble leaves,  or  any  other  substance,  we  can  ascertain,  by  a  simple  com- 
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parison  with  the  bright  thermometer,  the  degree  of  cold  produced  by 
the  radiation  of  this  substance.  By  means  of  instruments  thus  pre- 
pared, JSI.  Melloni  has  assured  himself  that  the  leaves  of  plants,  glass, 
varnish,  and  lampblack,  are  always  cooled  in  clear  and  still  nights, 
from  01)0  to  two  degrees  (Centigrade*)  below  the  temperature  of  the 
surrounding  air. 

In  observing  the  small  amount  of  this  cooling,  it  might  seem  that 
.the  decrease  of  temperature  of  seven  or  eight  degrees,  reported  by 
Wilson  and  Wells,  was  a  great  exaggeration.  But  considering  that 
the  differences  obtained  by  these  gentlemen  contained  an  element 
foreign  to  the  question,  that  the  thermometers  used  to  obtain  the  am- 
bient temperature  were  elevated  four  or  five  feet,  while  the  instru- 
ments enclosed  by  the  radiating  substance  were  very  near  the  ground, 
it  is  easy  to  understand  the  reason  why  there  is  so  great  a  difference 
between  the  results  obtained  by  them  and  those  of  the  writer. 

JSI.  INIelloni  then  refers  to  the  experiments  of  Peclet,  which  showed, 
long  ago,  that  the  temperature  of  the  air,  in  calm  and  clear  nights, 
decreases  rapidly  as  we  approach  the  surface  of  the  earth.  He  ob- 
serves that  the  simple  fact  of  this  decrease  ought  to  render  the  tempe- 
rature of  a  radiating  substance,  placed  near  the  ground,  inferior  to  that 
of  the  air  surrounding  a  thermometer  elevated  four  or  five  feet;  so 
that,  in  this  arrangement,  the  difference  of  the  two  instruments  by  no 
means  shows  the  desired  result,  namely,  the  cooling  of  the  body  be- 
low the  temperature  of  the  ambient  medium. 

There  is,  however,  one  experiment  of  Wells,  in  which  a  thermome- 
ter, wrapped  in  wool,  being  placed  on  the  same  level  with  a  free  ther- 
mometer, showed  a  decrease  of  temperature  amounting  to  5-3  degrees. 
Here,  the  wool  was  cooled  to  a  degree  two  or  three  times  greater  than 
the  lampblack  used  in  the  experiments  of  JNl.  Melloni,  who  remarks 
that  he  knows,  notwithstanding,  that  the  emissive  power  of  wool  is 
not  greater  than  that  of  lampblack.  In  order  to  investigate  the  cause 
of  this  extraordinary  discrepancy,  M.  Melloni  enveloped  the  coating 
of  one  of  his  thermometers  with  wool,  and  exposed  it  to  the  air  with 
two  others  of  the  same  size,  one  of  which  was  covered  with  lamp- 
black, and  the  other  retaining  its  metallic  brightness.  In  a  few  mi- 
nutes the  descent  in  the  instrument  wrapped  in  wool  was  twice  as 
great  as  that  in  the  blackened  thermometer.  A  fom-th  instrument  was 
then  enveloped  in  an  equal  quantity  of  wool,  which  was  closely 
pressed  and  confined  around  the  metallic  casing  by  means  of  a  thread 
of  the  same  material :  this  showed  a  cooling  intermediate  between  the 
two  former  indications.  He  next  enveloped  a  fifth  thermometer  with 
a  double  coat  of  fine  flaimel,  which  fell  still  less  tlian  the  fourth.  The 
experiments  were  repeated  by  substituting  cotton  for  wool,  and  results 
altogether  analogous  were  obtained.  I  then  comprehended,  says  M. 
Melloni,  that  the  superiority  of  cotton  and  wool  over  lampblack,  in 
the  phenomena  of  nocturnal  cooling,  was  due  to  a  certain  modification 
effected  in  the  emissive  power  of  these  bodies  by  the  presence  of  the 
air  contained  within  their  interstices. 

*  A  degree  of  the  Centigrade  thermometer,  which  is   used  by  the  French  phi- 
losophersj  is  equaV  to  one  and  four-fifths  degree  of  Fahrenheit. 
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The  agency  of  air  in  thus  augmenting  the  cold  produced  by  radia- 
tion, he  explains  as  follows:  It  has  been  known,  for  a  number  of 
years,  that  the  nocturnal  cooling  of  bodies  does  not  vary  with  the  tem- 
perature of  the  atmosphere.  Thus,  Captains  Parry  and  Scoresby 
found  that, during  calm  and  clear  nights,  in  the  polar  regions,  the  snow 
cooled  about  nine  degrees  below  the  stratum  of  air  at  four  or  five  feet 
high,  wiien  the  atmosphere  was  at  25  or  30  degrees  below  0,  and  the 
same  when  the  temperature  was  very  near  0.  J\I.  Pouillet  has  seen 
the  down  of  the  swan  fall  about  seven  deerees  in  temperatine  at  0, 
and  at  2-5°.  And,  on  his  own  part,  M.  Melloni  assures  us  that  the 
fall  in  his  blackened,  or  varnished,  thermometers  is  a  constant  quan- 
tity, whatever  may  be  the  temperature  of  the  night.  Now  it  may  be 
conceived  that  the  tufts  of  cotton,  or  wool,  spread  over  the  upper  part 
of  the  thermometric  bulbs  under  the  action  of  a  clear  sky,  after  being 
cooled  by  radiation,  would  communicate  the  cold  thus  acquired  to  the 
surrounding  air,  which,  becoming  heavier,  descends  within,  and  falls 
towards,  the  groimd  ;  but  there  is  always  required,  by  this  condensed 
air,  a  certain  time  for  its  disengagement  from  the  obstacles  which  ar- 
rest it  among  the  threads.  These  are,  then,  surrounded  by  an  air 
colder  than  it  was  at  the  commencement  of  the  experiment ;  and  as 
their  decrease  of  temperature  below  the  ambient  mediuvi  must  con- 
tinue invariable,  it  necessarily  follows  that  they  must  cool  still  fur- 
ther. This  increase  of  cold  will  produce  a  further  decrease  of  tempe- 
rature in  the  medium;  the  fall  of  temperature  in  the  medium  will  re- 
act by  still  further  cooling  the  radiating  body,  and  so  on, continually, 
until  the  weight  acquired  by  the  condensed  air  delivers  it  from  the 
obstacles  which  opposed  its  passage  from  the  enveloping  substance. 

This  process,  which  takes  place  when  tufts  of  cotton,  or  wool,  are 
artificially  placed  around  thermometers,  must  occur  naturally  under 
many  circumstances.  Thus  plants  which  have  downy  leaves  are 
colder  than  those  whose  leaves  are  smooth  and  glossy.  The  tempe- 
rature of  grass,  and  other  low  plants,  which  cover  the  fields,  falls,  by 
reason  of  this  frigorific  reaction  of  the  air,  considerably  below  those  of 
more  elevated  growth,  on  account  of  the  immediate  proximity  of  the 
earth,  which  sustains  the  ambient  medium  and  compels  it  to  remain 
abolU  the  radiating  surfaces.  In  fact,  the  stratum  of  air  which  en- 
velopesthe  grass  of  a  meadow  is  not  maintained  at  rest:  but,  on  the  con- 
trary, is  subjected  to  agitation  similar  to  that  of  water  in  a  vessel 
placed  over  the  fire  :  the  particles  condensed  by  the  cold  of  the  pointed 
leaves  of  grass  descend  to  the  ground,  are  warmed  by  contact  with 
the  earth,  ascend  again  among  the  herbage,  and  so  on,  continually. 
But  it  is  evident  that,  notwithstanding  this  state  of  agitation,  the  tem- 
perature must  be  finally  decreased;  and  that  the  grass,  to  be  kept  con- 
tinually cooler  than  the  air  by  a  constant  ratio,  must  itself  become 
cooler  and  cooler,  which  will  produce  a  gradual  reduction  of  teujpe- 
rature  and  an  increasing  himiidity  in  the  stratum  of  air. 

M.  Melloni  concludes  his  second  letter  by  announcing  that  he  will 
shortly  submit  to  the  Academy  a  memoir,  in  which  he  will  treat  of  a 
number  of  interesting  and  important  questions  connected  with  the 
nocturnal  reduction  of  temperature,  and  the  production  of  dew. 
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In  the  "  Comptes  Rendus,"  for  October  11,  1S47,  is  a  third  letter 
from  Melloiii  to  Arago,  complaining  that  certain  journals  had  misre- 
presented his  views  as  expressed  in  the  former  letters,  and  making 
further  remarks  upon  the  subject  under  discussion.  This  letter  we 
translate  as  follows: — 

JNIy  studies  upon  dew  seem  to  me  to  have  placed  beyond  doubt  this 
fact,  that  if  the  principle  of  Wells  is  true,  the  theory  which  goes  by 
that  name  is  erroneous,  or,  at  least,  altogether  incomplete.  1  thought 
I  had  so  clearly  defined  this  proposition  that  no  mistake  could  arise; 
but  in  looking  over  several  periodical  publications,  I  find  that  it  has 
been  altogether  distorted.  In  effect,  the  conductors  of  these  journals 
adopting,  perhaps,  the  opinion  of  him  among  tliem  who  first  gave  an 
account  of  it,  cite  the  first  part  of  my  theorem  and  say  nothing  of  the 
second  ;  the  reader  is  thus  led  to  believe  that  my  labors  tend  solely  to 
confirm  the  theory  of  Wells,  such  as  it  is  developed  in  all  the  physical 
and  meteorological  treatises;  though  my  experiments  lead  to  a  directly 
opposite  conclusion.  I  shall  endeavor  to  make  myself  better  under- 
stood, starting  from  the  data  themselves  which  form  the  basis  of  this 
theory. 

Let  us  suppose  two  pairs  of  thermometers,  enclosed  in  their  me- 
tallic cases,  and  suspended  by  means  of  thread,  or  metallic  supporters, 
according  to  the  method  described  in  my  first  letter.  Suppose  each 
of  these  pairs  to  be  composed  of  one  thermometer  with  a  bright  case, 
and  another  blackened.  And  suppose,  finally,  that,  during  a  still  and 
clear  night,  one  of  these  pairs  should  be  fixed  very  near  the  grass  in 
an  open  meadow,  and  the  other  at  four  or  five  feet  high,  so  that  the 
two  thermometers  of  each  pair  shall  be  at  the  same  level. 

After  being  exposed  thus  for  a  few  moments,  the  blackened  ther- 
mometers will  be  seen  to  descend  about  1-5°  (Centigrade)  below  the 
metallic  thermometers  placed  by  the  side  of  them.  The  temperatures, 
however,  indicated  by  the  lower  couple  will  be  very  different  from 
the  teniperatures  marked  by  the  higher  two;  this  diflference  will  reach 
to  five  or  six  degrees  in  calm  and  clear  weather;  and  as  the  lowest 
indications  will  always  be  shown  by  the  pair  lowest  in  position,  we 
infer  from  this  that  the  differences  observed  between  the  indications 
of  the  two  pairs  of  instruments,  proceed  solely  from  the  unequal  tem- 
peratures of  the  different  atmospheric  strata  in  which  they  are  placed, 
and  that  consequently,  during  calm  and  serene  nights,  the  temperature 
of  the  air  decreases  rapidly  as  we  approach  the  surface  of  the  ground. 

Now  the  experiment  upon  which  the  theory  of  Wells  is  founded, 
consists  in  the  often  repeated  observation  that  a  common  thermometer, 
placed  in  contact  with  the  grass,  indicates  a  considerably  lower  tem- 
perature than  one  elevated  four  or  five  feet  from  the  ground;  from 
which  it  has  been  concluded  that  the  grass  was  cooled  several  degrees, 
by  radiating  towards  the  sky.  But  it  is  easy  to  satisfy  one's  self  that 
this  deduction  is  by  no  means  correct.  Place  the  glass  bulb  of  one  of 
your  thermometers  in  contact  with  the  grass,  and  hold  the  otiier  freely 
suspended  in  the  air,  at  the  same  distance  from  the  ground,  and  you 
will  find  that  the  two  instruments  mark  the  same  degree.  Now  no 
one  will  deny  that  this  is  not  the  way  we  should  operate,  to  demon- 
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strate,  according  to  the  old  method,  the  reduced  temperature  of  the 
grass  below  that  of  the  siirromiding  medium.  We  are,  therefore, 
compelled  to  admit  that  the  fundamental  data  of  the  theory  of  Wells 
are  inconclusive: — 1st,  Because  thesurfacesof  the  thermometers  used 
have  as  much  radiation  as  the  leaves  of  the  grass.  2nd,  Because  the 
thermometer  intended  to  measure  the  temperature  of  the  air  was  placed 
in  an  atmospheric  stratum  nuich  warmer  than  that  which  surrounded 
the  vegetable  leaves  placed  in  contact  with  the  other  thermometer. 

The  principle  of  the  formation  of  dew,  in  consequence  of  the  cold 
produced  by  the  radiation  of  bodies  is,  I  repeat,  entirely  just,  and  the 
theory  of  Wells  inaccurate.  The  cause  of  this  inaccuracy  is  evidently 
in  consequence  of  having  entirely  neglected  to  consider  the  influence 
of  the  air  in  the  production  of  the  cold  which  is  successively  developed 
near  the  surface  of  the  earth.  It  has,  indeed,  been  said,  vaguely 
enough,  that  radiating  bodies,  situated  at  a  certain  height,  will  not 
have  their  temperature  lowered  as  much  as  those  placed  near  the 
ground,  on  account  of  the  descending  currents  which  are  lormed 
around  the  former,  and  cannot  exist  around  the  latter.  But  that  is 
insuflkient  to  show  the  real  agency  which  the  air  has  in  the  formation 
of  dew. 

It  was  necessary  to  demonstrate,  as  I  believe  myself  to  be  the  first 
who  has  done,  that,  notwithstanding  its  incapacity  of  cooling  by  radi- 
ation, the  air  which  rests  very  near  the  earth  contributes  greatly  to 
lower  the  temperature  of  plants  surrounded  by  it,  by  means  of  a  se- 
ries of  actions  and  reactions,  of  which  the  cause  and  the  effects  are 
clearly  defined,  if  I  mistake  not,  in  the  second  of  the  two  letters  which 
form  the  subject  of  this  discussion.  You,  who  have  perfectly  compre- 
hended their  true  meaning,  will  doubtless  permit  me  to  spare  you  the 
fatigue  of  a  useless  repetition,  and  to  reconmiend  to  the  conductors  of 
the  journals  just  mentioned,  a  somewhat  more  attentive  perusal  of  the 
numbers  of  the  Coiiipte.:  Bendus,  in  which  they  were  inserted.  After 
which  they  shall  have  full  and  entire  liberty  to  prove  that  I  am  wrong; 
but  they  will  first  admit,  at  least  I  hope  so,  that  ihey  have  wrongly 
informed  their  readers  with  regard  to  the  consequences  resulting  from 
my  investigations  of  the  phenomenon  of  dew. 


New  Mode  of  Making  ^rlijicial  Magnets. 

Sir, — As  magnetism  is  now  applied  to  many  purposes  of  practical 
utility,  as  well  as  in  many  instructive  and  amusing  experiments,  and 
as  artificial  magnets  can  easily  be  made  of  greater  power  than  load- 
stones, I  presume  it  will  be  acceptable  to  many  of  your  readers  to 
know  how  artificial  magnets  may  be  made  without  any  risk  of  fail- 
ure. 

Makers  of  magnets  and  compass  needles  know  that  if  the  most 
careful  and  skilful  workman  be  employed  in  preparing  a  number  of 
magnets  from  the  same  steel  bar,  the  magnetic  power  of  the  magnets, 
when  compared  with  each  other,  will  greatly  vary;  although  every 
possible  care  may  be  taken  in  forging,  tempering,  and  magnetising,  in 
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a  uniform  way.  Experience  in  these  matters  convinced  me  tliat 
discrepancies  in  the  magnetic  powers  of  magnets  of  the  same  length, 
weight,  and  quahty  of  steel,  arise  from  the  lempering  alone;  for  if 
the  metal  be  heated  in  a  fnrnace,or  coal  fire,  one  par  lof  the  bar  may 
be  in  contact  with  glowing  coal,  another  pait  in  fiame,  a  third  in 
heated  air,  a  fourth  in  contact  with  coal  in  a  state  of  ignition,  &c.  ; 
consequently,  the  metal  is  not  in  all  its  parts  raised  to  the  stnyie  tem- 
perature, when  suddenly  removed  from  the  fire  and  phmged  into  a 
cooling  fluid.  The  relation  between  the  degrees  of  heat  in  the  heat- 
ing and  cooling  mediums  is  absolutely  unknown  ;  magnets  tempered 
in  this  uncertain  way  will  possess  different  degrees  of  hardness  through- 
out their  length,  and  their  capacity  for  magnetism  in  all  their  parti- 
cles will  be  unequal  and  imcertain. 

Reasonmg  in  this  way,  it  appeared  to  me,  that  in  order  to  make 
compass-needles  and  steel  magnets  successfully,  we  require  specific 
heats  in  ihe  warming  as  well  as  in  the  cooling  process  ol' tempering; 
in  order  to  insure  the  same  degree  of  hardness  tlirougliout  the  steel 
bars  ;  that  is  to  say,  that  the  metal  wlieti  cold  should  be  a  homogene- 
ous mass,  and  possess  a  uniform  capacity  for  the  reception  and  reten- 
tion of  the  magnetic  virtue. 

jSIetalnrgists  know  that  lead  melts  at  a  low  tetnperature,  but  if  left 
on  a  good  fire,  it  gets  first  a  red,  and  then  a  white  heat;  that  continu- 
ing to  absorb  caloric,  it  ultimately  boils  at  a  uniform  heat,  which  melts 
gold  or  silver,  as  is  evident  in  the  process  of  "  cupelation."  Now 
here  we  have  a  specific  heat  at  probably  5000°,  and  we  iiave  also  a 
specific  heat  of  boiling  water  at  212°.  It  therefore  struck  me  that 
by  heating  my  needles  in  boiling  lead,  and  coolnig  them  in  boiling 
water,  every  particle  of  the  steel  would  be  first  raised  to,  and  then 
cooled  down  to  the  same  temperature  and  degree  of  hardness.  'J'lic 
experiments  have  been  made  with  complete  success  ;  and  more  pow- 
erful magnets  have  been  njade  in  this  way  than  were  ever  made  be- 
fore, ivithoul  7'isk  of  failure. 

Magnets  weighing  600  grains,  and  6  inches  in  length,  have  held  in 
suspension  14  times  their  own  weight;  and  compass-needles  have 
given  by  deflection  30°,  at  twice  their  length,  from  a  test-needle.  I 
find  that  magnets  tempered  in  this  way  are  not  liable  to  break,  but 
possess  with  great  hardness  a  toughness,  derived  probably  from  the 
boiling  water.  Tlieir  power  of  retaining  the  magnetic  energy  has 
for  four  years  remained  unimpaired,  although  left  without  "  keepers." 

To  manufacturers  of  magnets  and  makers  of  compass-needles,  a 
knowledge  of  this  mode  of  tempering  steel,  at  a  specific  temperature 
of  the  healing  and  cooling  mediums,  will  enable  them  to  make  arti- 
cles of  a  superior  quality  without  risk  of  failure, or  needless  expense; 
and  as  I  have  no  other  object  in  view  than  the  advancement  of  useful 
knowledge,  I  now  send  you  these  remarks  for  publication. 

In  heating  the  steel,  the  bars  require  to  be  pressed  under  the  sur- 
face of  the  boiling  lead  (as  the  steel  would  otherwise  float  on  its  sur- 
face), and  the  magnet  should  be  suddenly  shifted  from  the  lead  to  the 
boiling  water,  the  instant  it  has  acquired  the  temperature  of  the  boil- 
ing lead  ;  for  to  leave  it  longer  in  the  lead  would  spoil  Ihe  smooth  sur- 
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face  of  the  steel,  and  render  it  as  rough  as  if  heated  in  a  furnace  or 
common  fire.  I  am,  Sir,  yours,  &c., 

"William  Walker,  Q.  H.  Master. 
Plymouth,  October  12,  1S47.  Load.  Mec.  Mag. 


Specification  of  a  Patent  granted  to  Patrick  Moir  Crane,  of 
Yniscedwyn  Iron  Works,  near  Swansea,  Iron  blaster,  for  Im- 
provements  in  the  Manxtfacture  of  Iron. — [Sealed,  April  Sth,  1S47.] 

This  invention  relates  to  an  improvement  in  that  part  of  the  manu- 
facture of  malleable  iron  where  what  is  called  refinery  iron  is  pro- 
duced, by  melting  pig-iron  in  a  refinery  furnace  ;  and  it  consists  in  a 
mode  of  employing  anthracite  or  stone-coal  in  the  process  of  making 
refinery  iron.  The  patentee  says  he  is  aware  that  this  lias  been  be- 
fore atiempted,  but  without  success,  on  account  of  the  peculiar  cha- 
racter of  the  anthracite  or  stone-coal,  which  is  liable  to  decrepitate 
and  fly  off  into  dust  on  sudden  exposure  to  heat;  now,  the  present  inven- 
tion consists  in  subjecting  the  anthracite  or  stone-coal  to  heat,  before 
introducing  it  into  the  refinery  furnace.  The  preparatory  heating  may 
be  effected  in  any  convenient  way:  and  the  coal  may  be  used  either 
in  an  ignited  or  highly-heated  state,  or  in  a  cold  state  (having  been 
first  ignited  or  highly -heated).  After  such  preparation,  the  coal  will 
bear  either  the  hot  or  cold  blast ;  and  whichever  blast  be  used,  the 
patentee  prefers  that  it  should  be  introduced  through  two  or  more  small 
tuyeres,  instead  of  one  large  one.  The  refining  process  is  conducted 
in  the  same  manner  as  when  coke  or  charcoal  is  used.  In  the  manu- 
facture of  pig-iron  by  the  aid  of  anthracite  coal  in  the  blast  furnace, 
a  considerable  quantity  of  highly-heated  anthracite  coal  comes  from 
the  furnace  in  lumps,  in  that  process  commonly  termed  by  the  work- 
men "  throwing  off" ;"  and  the  patentee  either  introduces  these  lumps 
in  a  heated  state  into  the  refinery  furnace,  or  he  preserves  them  tor 
future  use.  Or,  instead  of  employing  these  lumps,  the  patentee  causes 
the  raw  anthracite  coal  to  be  ignited  in  masses  in  pits,  kilns,  or  ovens, 
and,  when  thoroughly  ignited  and  heated,  he  carries  it  direct  to  the 
refinery  furnace,  or  preserves  it  for  future  use.  Although  the  paten- 
tee has  used  the  anthracite  coal  alone,  other  fuel  may  be  employed 
therewith. 

The  advantages  said  to  result  from  the  use  of  anthracite  coal,  accord- 
ing to  this  invention,  are, — that  a  considerable  saving  is  efl'ected-  in 
comparison  with  the  coke  of  bituminous  coal — the  cinder  contains 
less  iron  than  that  from  a  refinery  furnace  worked  with  the  coke  of 
bituminous  coal — and  in  those  districts  where  anthracite  or  stone-coal 
can  alone  be  obtained,  manufacturers  of  iron  will  now  be  able  to  re- 
fine their  iron,  which  has  not  hitherto  been  the  case. 

The  patentee  claims,  as  his  invention,  "applying,  in  the  manufac- 
ture of  refinery  iron,  anthracite  or  stone-coal,  which  has  l)een  ignited 
or  raised  to  a  h.igh  temperature,  before  introducing  it  into  the  refinery 
furnace,"— yyjro//t'a',  October,  1847.  Lond.  Journ.  Arts  &.  Sci. 
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Manufacture  of  Alkali  and  Chlorine. 

Mr.  C.  T.  Dunlop,  of  Glasgow,  has  recently  obtained  a  patent  for 
some  "  improvements  in  the  manufacture  of  alkaU  and  clilorine,  and 
in  the  application  of  the  product  resulting  therefrom;"  the  first  part 
of  whicli  consists  in  an  improved  method  of  producing  chlorine,  fit 
for  manufacturing  purposes,  by  the  mutual  decomposition  of  the  fol- 
lowing substances  : — Muriate  of  soda,  or  any  other  muriate — nitrate 
of  soda,  or  any  other  nitrate — muriatic  acid — nitric  acid.  In  some 
instances  it  is  also  requisite  to  use  sulphuric  acid  ;  and  the  patentee 
generally  prefers  to  employ  V,  in  order  to  obtain,  as  a  residual  pro- 
duct, sulpliate  of  soda,  suitable  for  the  manufacture  of  soda,  &c.  All 
tlie  above  materials  may  be  employed  together,  or  only  two  of  them; 
as,  for  instance,  a  nitrate  with  a  mm'iate  (in  which  case  sulphuric  acid 
must  also  be  used),  or  a  muriate  with  nitric  acid,  or  a  nitrate  with  mu- 
riatic acid,  or  muriatic  acid  with  nitric  acid  ;  in  the  latter  cases,  sulphu- 
ric acid  is  employed,  according  to  the  results  desired  to  be  obtained. 
The  patentee  says — he  does  not  confine  himself  to  any  proportions, 
but  the  prcccss  he  usually  adopts  is,  to  bring  together  common  salt, 
nitrate  of  soda  or  nitricacid,  and  sulphuric  acid,  in  suitable  proportions; 
heat  being  tiien  applied,  chlorine,  an  oxide  of  azote,  and  muriatic 
acid,  are  evolved  ;  these  gases  are  caused  to  pass  through  a  conden- 
ser, charged  with  sulphuric  acid,  of  sufficient  strength  to  absorb  the 
oxide  of  azote  ;  and  then  the  chlorine  and  muriatic  acid  are  separated 
by  means  of  water.  The  second  part  of  the  invention  relates  to  the 
application  of  the  product  resulting  from  the  above  process,  and  con- 
si^ts  in  the  production  of  nitric  acid  from  the  sulphuric  acid,  charged 
wilh  oxide  of  azote,  which  is  true  nitrous  sulphuric  acid.  This  is  ef- 
fected by  the  aid  of  atmospheric  air,  steam,  and  water ;  and  the  pro- 
cess adopted  by  the  patentee  is,  to  introduce  the  nitrous  sulphuric  acid 
into  a  suitable  vessel,  and,  by  the  addition  of  water  and  heat,  to  effect 
the  diseugagement  of  the  oxide  of  azote,  which,  being  caused  to  tra- 
verse a  condenser,  together  with  a  sufficient  quantity  of  air  and  steam, 
or  water,  is  by  this  means  transformed  into  nitric  acid:  this  acid  may 
be  again  used  in  the  manufacture  of  chlorine,  and  again  recovered, 
and  so  on.  Sometimes,  in  place  of  treating  the  nitrous  sulphuric  acid, 
as  just  described,  the  patentee  causes  the  oxide  of  azote  to  be  evolved, 
and  to  pass  into  a  chamber,  into  which  a  current  of  sulphuretted  hy- 
drogen is  streaming  ;  by  which  means  sulphate  of  ammonia  is  obtain- 
ed and  sulphur  deposited.  The  patentee  claims  the  manufacture  of 
chlorine  from  the  materials  above  mentioned,  in  the  manner  describ- 
ed ;  the  process  employed  for  separating  the  gaseous  j^roducfs,  so  as 
to  obtain  the  chlorine  in  a  sufficiently  pure  state  for  manufacturing 
purposes  ;  and  the  two  processes  described  for  utilizing  the  products 
resulting  from  the  maimfacture  of  chlorine.  Lond.  Min.  Joum. 
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Mr.  D.  Y.  Stewart,  of  Montrose,  has  taken  out  a  patent  for  a  new 
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mode  of  casting  iron,  water,  or  gas  pipes,  or  other  cylindrical  tubes ; 
by  which  a  far  more  superior  material  is  produced,  at  a  much  less 
cost  than  by  the  usual  method.  The  mould  consists  of  a  perpendicu- 
lar cyHndrioal  iron  box,  of  the  required  size,  with  a  shaft  in  tlie  cen- 
tre, longer  than  the  mould,  and  couimunicatiug  with  machinery  above, 
by  wliich  it  is  kept  revolving,  and,  as  it  revolves,  it  gradually  rises. 
At  the  bottom  of  this  shaft  is  an  instrument,  which  may  be  termed  a 
««  pressor,"  or  "rammer,"  consisting  of  an  iron  block,  having  inclined 
tabular  faces,  of  such  smaller  diameter  than  the  box,  as  to  leave  tlie 
sand  of  the  required  thickness  for  the  mould.  On  feeding  tlie  sand 
at  the  top  of  the  box,  it  is  distributed  towards  the  sides,  and  the  shaft 
and  rammer,  gradually  revolving  and  rising,  press  it  witfi  great  force 
against  the  side  of  tlie  box,  leaving  the  mould  finished  and  perfectly 
cylindrical  on  its  arriving  at  the  top,  ready  for  the  insertion  of  tlie 
core.  The  amount  of  pressure  against  the  sand  is  regulated  by  means 
of  a  counterpoise  weight.  The  following  are  the  advantages  claimed 
by  the  patentee  : — "  1.  A  perfectly  straiL-ht  cylindrical  pipe,  of  uni- 
form thickness. — 2.  No  parting  or  joint  vS  any  kind. — 3.  Dressed  at 
one-half  the  ordinary  cost. — 4.  Less  sand  used  than  in  any  otiier  way, 
and,  of  course,  easier  dried,  if  required. — 5.  The  castings  and  sand 
easier  removed  from  the  boxes  than  in  the  ordinary  way. — 6.  Tlie 
flasks,  or  boxes,  better  calculated  to  resist  the  pressure  of  the  metal 
than  any  now  in  use. — 7.  This  method  is  the  best  for  casting  pipes 
perpendicularly  that  has  hitherto  been  employed. — S.  The  greatest 
recommendation  of  all  is,  the  simplicity  of  the  apparatus,  which  re- 
quires the  attendance  of  a  boy  only,  who  with  my  machine,  as  at 
present  working,  turns  out  easily  six  pipes,  si.x  inches  bore,  per  hour." 
We  understand  that  two  miles  of  water-pipes  have  been  laid  by  the 
patentee  at  Montrose,  and  the  Town-Council  passed  him  a  vote  of 
thanks.  Some  capitalists  iiave  joined  the  patentee,  forming  a  com- 
pany, and  ground  has  been  secured  in  Glasgow,  where  premises  will 
be  erected  for  carrying  on  the  business  on  a  large  scale. 

Lond.  Mia.  Journ. 


On  a  New  Process  of  Engraving^  called  Slylography. 

A  new  method  of  engraving  has  been  invented  by  M.  Schosler,  a 
native  of  Denmark.  In  1842,  JM.  Schoeler  had  so  far  perfected  his 
invention  as  to  produce  satisfactory  results,  which  were  submitted  to 
the  King  of  Denmark,  who  rewarded  the  invention  on  the  condition 
of  his  publishing  a  complete  description  of  his  method.  In  confor- 
mity with  this  agreement,  he  has  just  published  the  particulars  of  the 
process  at  Copenhagen,  and  has  also  made  it  known  at  Bruxelles.  The 
Academy  of  Sciences  of  this  latter  city  approved  of  it  in  its  sitting  of 
the  4th  December,  1846.  j\I.  Buschman  d'Aurey  subsequently  made 
use  of  it  at  Antwerp,  and,  on  the  ISth  of  last  May,  his  experiments 
were  submitted  to  the  Academy  at  Bruxelles. 

One  part  of  copal,  three  of  stearine,  and  three  of  lac  are  melted  to- 
gether, and  a  sufficient  quantity  of  Frankforl  black  is  added  to  render 
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the  composition  black.  The  whole  is  mehed  in  a  mould  about  six 
lines  (or  half  an  inch)  in  depth,  formed  of  two  sheets  of  copper,  which 
are  first  rubbed  over  with  an  amalgam  of  tin,  and  whiting  and  Tripoli, 
blackened  over  the  flame  of  a  lamp.  The  sheet  of  composition  is 
then  to  be  taken  from  the  mould  ;  it  will  come  out  easily,  and  will 
harden  on  contact  with  the  air.  It  is  afterwards  to  be  rubbed  with  a 
solution  of  resit)  in  spirits  of  wine,  and  polished;  and  before  it  is  quite 
dry  it  is  to  be  covered  with  silver  powder,  until  it  is  like  a  sheet  of 
white  paper.  The  design  is  then  to  be  counter  drawn  on  it  in  red,  and 
the  whole  is  to  be  gone  over  with  a  dry-point  or  graver,  the  different 
shades  being  regulated  by  cutting  to  greater  or  less  depths,  and  vary- 
ing the  width  of  the  Unes  as  well  as  the  distances  between  them. 

The  design  being  engraved,  it  is  to  be  cleansed  with  water,  and  cov- 
ered with  a  solution  of  sugar  mixed  with  a  small  quantity  of  nitrate 
of  silver,  and  bronze  powder  laid  on  with  a  brush. 

It  then  only  remains  to  apply  the  known  processes  of  galvanoplas- 
tics :  first,  a  plate  is  formed  in  relief,  and  from  that  the  plate  is  produc- 
ed which  is  to  be  printed  from,  in  the  same  manner  as  etched  or  en- 
graved plates.  The  principal  advantage  of  M.  Schceler's  process  is 
a  saving  of  labor  to  the  engraver,  as  he  draws  in  black  on  a  white 
ground,  in  the  same  manner  as  with  pencil  and  paper. 

The  results  hitherto  obtained,  although  satisfactory,  must  be  merely 
regarded  as  slight  indications  of  what  may  be  done  by  this  process  in 
the  hands  of  skilful  artists,  when  some  apparent  difficulties  incident 
to  all  new  industrial  processes  (such  as  lithography,  for  instance)  shall 
have  been  made  to  disappear  by  practical  experience. 

If,  however,  INI.  Schosler's  process  does  away  with  some  disadvan- 
tages which  are  frequently  encountered  in  the  ordinary  process  of 
etching,  and  which  are  unfavorable  to  the  production  of  good  engrav- 
ings, it  necessitates  an  extra  operation  (that  of  electrotyping)  which 
occasions  a  certain  expenditure  of  time  and  money  ;  but  it  is  not  un- 
reasonable to  suppose  that  by  experience  some  improvement  will  be 
effected  in  this  part  of  the  process.  It  is  not  likely  that  Stylography 
will  ever  rival  line-engraving  in  beauty  ;  but  it  possesses  over  it  the 
advantage  of  not  requiring  for  its  execution  one-tenth  part  of  the 
time  :  and,  moreover,  by  this  means  the  artist  may  himself  engrave  his 
design  wiih  even  greater  facility  than  it  could  be  lithographed ;  which 
is  a  great  advantage,  when  he  wishes  to  produce  a  great  number  of 
copies  of  his  work. 

■NI.  Schoeler  has  sent  thirteen  specimens  of  his  works  to  the  Royal 
Academy  at  Bruxelles,  consisting  of  two  landscapes,  three  studies  of 
heads,  portraits  of  Frederick  VI.  and  Beethoven,  portraits  of  Lord 
Byron  at  several  periods  of  his  life,  and  five  finished  studies  of  heads, 
amongst  which,  an  oriental  study,  about  four  inches  high,  is  a  very 
excellent  specimen,  as  the  fiiiest  and  most  delicate  lines,  produced  by 
the  point,  are  well  brought  out.  Several  of  these  specimens  have  the 
fault  of  too  much  vigor,  or  rather  perhaps  too  much  hardness  and 
dryness  ;  a  very  skilful  hand  being  required  to  handle  the  point  lightly, 
and  to  produce  eff'eclive  shadowing ;  but  this  is  easily  acquired  by  ar- 
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tists,  as  will  be  seen  from  the  perfection  which  has  been  arrived  at  in 
lithography. — Bulletin  de  la  Society  d'Encourageme?it. 

Lond.  Journ.  Arts  &  Sci. 


Extracts  from  Proceedings  of  Cornish  Scientific  Meetings. 

Apparatus  for  ascertaining  the  specific  gravities  of  bodies  expe- 
ditiously.— This  was  invented  by  Mr.  R.  W.  Fox,  who  said  that,  in 
visiting  Wales  a  month  or  two  ago,  it  appeared  to  him  that  it  would 
be  important  for  the  iron  smelters  there  (buying  as  they  do  Cornish 
and  other  kinds  of  ore),  to  have  some  apparatus  for  easily  ascertain- 
ing the  specific  gravity  of  ores,  that  having  reference  to  their  richness. 
He  had  since  then  constructed  a  little  apparatus  for  weighing  quanti- 
ties.    The  principle  depends  upon  the  weight  of  water  displaced,  as 
indicated  by  an  external  graduated  tube,  the  amount  of  the  displace- 
ment being  the  divisor  of  a  body  weighed  in  air.    The  apparatus  is 
also  capable  of  acting  as  a  balance  by  the  use  of  a  close  cylinder, 
which  by  sinking  in  the  water  raises  the  water  in  a  tube  carefully  gra- 
duated ;  so  that,  when  the  water  is  brought  to  the  zero  point,  every 
substance  put  into   the  cylinder  of  any  kind,  and  however  divided, 
will  have  its  weight  indicated  in  the  tube.     The  apparatus  is  applica- 
ble to  weighing  ores  of  all  kinds,  and  to  detecting  the  presence  of 
any  metallic  substance  in  stony  matter.     For  instance,  he  knev/  the 
specific  gravity  of  quartz  or  slate,  and,  if  it  exceeded  that,  he  should 
suspect  there  was  some  metallic  matter  in  the  stone,  and  the  weight 
would  show  the  amount  of  metallic  matter.     He  believed  it  would 
ascertain  the  specific  gravity  to  the  third  figure  of  decimals.     The  ad- 
justment of  the  zero  is  easily  accomplished  by  a  little  cock  below  the 
tubes,  and  the  construction  of  the  apparatus  is  very  inexpensive. — Mr. 
Fox,  in  giving  a  further  account  of  this  instrument  on  the  following 
day,  said  he  could  weigh  substances,  whether  iron,  manganese,  tin,  or 
any  kind  of  ore,  of  which  he  wished  to  obtain  the  specific  gravity, 
that  having  always  reference  to  its  richness.     He  might  first  weigh  it 
in  a  common  balance,  or  he  had  the  means  of  weighing  it  by  the  water 
balance  in  the  instrument  itself.     After  stating  the  manner  in  which 
he  had  carefully  graduated  the  scale,  he  weighed  some  quartz  pebbles 
by  means  of  the  instrument,  which  amounted  to  2560  grains — this  be- 
ing the  same,  he  stated,  as  if  they  had  been  weighed  in  a  common 
balance.     He  next  weighed  the  same  pebbles  in  water,  the  diff'erence 
between  that  and  the  weight  in  air  giving  the  specific  gravity.     The 
weight  in  water  was  1050  grains,  which  being  used  as  a  division  of 
tlie  weight  in  air,  2560  grains,  gave  the  specific  gravity  as  2-438,  or 
nearly  two  and  a  half  heavier  than  water.     The  instrument,  he  said, 
was  capable  of  testing  the  weight,  as  compared  with  water,  of  any 
earthy  substance,  of  soils,  or  of  any  lighter  substances  than  water,  by 
pressing  them  down.     He  thought  that,  for  testing  the  specific  gravity 
of  tin,  iron,  or  manganese  ores,  the  utility  of  the  instrument  to  miners 
may  he  very  considerable. — Mr.  John  Taylor  spoke  of  the  benefit  that 
must  result  from  the  use  of  such  an  instrument  as  that  invented  by  Mr. 


Registering  the  Velocity  of  Pistons.  67 

Fox.  Supposing,  for  instance,  that  lead  ore  was  mixed  witii  quartz, 
this  instrument  would  afford  a  ready  way  of  determining  the  amount 
of  metallic  substance  in  such  ore.  A  large  quantity  of  iron  ore  was 
now  exported  from  this  country,  which  ore  was  very  homogeneous  in 
its  metallic  character,  and  might  be  determined  by  the  ascertained 
specific  gravity  of  any  sample.  It  was  very  desirable  to  have  a  ready 
way  of  finding  this  specific  gravity,  and  he  considered  that  Mr.  Fox's 
instrument  was  well  deserving  the  attention  of  his  brother  miners. — 
The  President  expressed  his  delight  to  hear  that  the  Cornish  iron 
mines  were  more  productive  than  they  had  been  in  time  past. 

Improved  Counter,  or  Plegometer. — This  machine,  the  invention 
of  Mr.  E.  T.  Newton,  of  Camborne,  was  thus  described: — Tiiis  coun- 
ter is  intended  to  register  the  exact  space  passed  through  by  the  piston 
of  a  pumping  engine.  On  the  examination  of  this  instrument,  when 
attached  to  the  engine,  it  will  be  found  that  the  slightest  movement  of 
tile  piston  (when  making  the  stroke)  is  shown  in  a  proportionate  degree 
on  the  index,  and  that  on  the  return  of  the  same  it  stands  still,  so  that 
every  inch  fa  versed  is  accurately  shown.  The  cause  of  difference  in 
this  and  the  old  counter  arises  from  the  falling  of  the  pendulum  when 
the  engine  has  gone  about  three-fourths  of  her  stroke,  and  even  should 
she  stop  here,  the  latter  tells  the  full  stroke;  whereas,  Newtoti's  Im- 
proved Counter  registers  only  the  exact  space  passed  through  by  the 
piston.  From  the  simplicity  of  its  construction,  it  is  not  so  liable  to 
get  out  of  order  as  those  heretofore  exhibited,  being  free  from  clicks 
and  the  ratchet,  which  have  been  found  not  to  answer.  This  instru- 
ment is  attached  to  the  gudgeon  of  the  bob  by  a  shaft,  or  rod,  on  the 
extreme  end  of  which  is  a  lever,  with  a  connecting  rod  to  a  second  le- 
ver, so  constructed  as  to  be  adjusted  to  any  length  of  stroke;  under 
the  instrument  is  fixed  a  friction-wheel,  composedof  a  mixture  of  zinc 
and  lead,  with  grooves  on  its  edge ;  into  these  are  fitted  two  springs 
attached  to  the  lever,  and  two  others  of  the  same  kind  fixed  directly 
opposite;  so  that  when  the  lever  is  being  lifted  by  the  motion  of  the 
bob,  the  springs  attached  thereto  act  by  pressure,  whilst  the  others 
yield,  and  on  return  of  the  stroke  they  act  vice  versa.  It  will  be  seen, 
from  the  report  of  Mr.  Lean,  that  this  counter  has  been  applied  to  the 
engine  at  North  Roskear  Mine  for  six  months,  ending  Aug.  25, 1S47, 
and  the  result  shows  an  average  loss  of  seven  inches  per  stroke,  and 
3-3  millions  on  the  duty  of  the  engine  per  month,  during  that  period. 

Machine  for  Registering  the  Variation  in  the  Velocity  of  Pistons. 
— This  machine  was  described  as  follows: — It  consists  of  a  cylinder 
(on  the  circumference  of  which  is  placed  the  paper  on  which  the  ob- 
servation is  to  be  taken),  driven  by  a  connexion  being  made  with  any 
convenient  part  of  the  beam,  and  an  arrangement  of  a  crank  and 
levers,  or  other  suitable  means  for  producing  the  regular  reciprocating 
motion  of  an  arm  carrying  a  pencil  at  its  extremity,  resting  on  the  cir- 
cumference of  the  cylinder.  In  the  model,  there  was  a  narrow  cylin- 
der attached  by  a  pinion  and  wheel,  for  its  more  convenient  adapta- 
tion to  engines  having  a  long  stroke.  When  the  piston  is  at  rest,  the 
pencil  will  describe  a  straight  line  across  the  paper,  extended  for  its 
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reception  :  the  latter  being  set  in  motion  by  the  revolution  of  the  cy- 
linder, a  series  of  cnrves  varying  according  to  its  velocity  will  result. 
By  dividing  these  curves  longitudinally  into  any  number  of  equal 
parts,  the  velocity  of  the  piston  during  any  part  of  its  stroke  may  be 
easily  obtained.  The  inventor  stated  that  the  observations  may  be 
preserved,  and  the  resuhs  obtained  at  any  period  from  the  time  of  ob- 
servation with  mathematical  precision.  Other  means,  he  stated,  for 
producing  the  reciprocating  motion  of  the  pencil  maybe  adopted  with 
advantage,  that  made  use  of  being  not  quite  so  uniform  as  it  should 
be — a  circumstance  referable  to  inexperience,  and  a  want  of  time  for 
its  rectification. 

New  ^Application  of  Magnetism. — It  was  proposed  by  JNlr.  James 
Way,  of  Burncoose,  to  apply  the  magnet,  not  at  once  as  a  motive 
power,  but  to  the  economy  of  power  obtained  through  other  agencies 
— and  this  by  employing  it  to  lessen  the  friction  of  rotatory  or  oscillat- 
ing bodies.  In  the  model  illustrating  this  proposition,  a  permanent 
magnet  is  fixed  over  the  vertical  axle  of  a  wheel — the  axle  being  of 
iron,  and  the  magnet  so  nearly  in  contact  with  the  surface  of  the  upper 
end  of  the  axle  that  the  weight  of  the  wheel  is  nearly,  but  not  com- 
pletely, ba'anced  by  the  magnetic  attraction.  On  giving  motion  to 
the  wheel  by  the  descent  of  a  weight,  it  will  be  found  that  the  momen- 
tum acquired  is  sufficient  to  keep  the  wheel  in  rotation  for  a  definite 
period,  and  that  this  period  is  considerably  greater  when  one  of  the 
poles  of  the  magnet  is  brought  in  close  proximity  to  the  end  of  the 
axle,  than  when  so  far  distant  that  the  axle  is  beyond  the  influence  of 
the  current.  The  writer  has  found,  from  repeated  experiments,  that 
when  the  magnet  is  eftectively  placed,  the  descent  of  the  weight  causes 
the  wheel  to  continue  revolving  during  30  seconds,  whilst  on  its  re- 
moval this  period  is  reduced  to  20  seconds.  In  other  words,  the 
amount  of  ^^owex  gaiyied  or  economised,  and  capable  of  useful  appli- 
cation, is  in  the  case  of  the  model  exhibited,  not  less  than  50  percent, 
on  the  whole  of  the  power  which  would  be  of  service  were  the  mag- 
net dispensed  with.  The  friction  of  rotating  bodies  being  (as  shown 
by  Couloumb)  in  direct  proportion  to  their  weight  or  pressure  on  their 
centres,  the  writer  submits  that  a  magnet  of  suitable  power  may  be 
so  placed  over  the  axis  of  a  wheel,  revolving  either  vertically  or  hori- 
zontally, as  to  reduce  the  friction  to  a  minute  fraction  of  its  original 
amount,  this  remaining  fraction  being  due  to  the  necessity  which 
would  exist  in  practice  for  allowing  the  weight  of  the  wheel  to  pre- 
ponderate slightly  over  the  lifting  tendency  of  the  magnet.  Although 
probably  incapableof  being  economically  applied  to  massive  machinery, 
it  is  believed  that  in  increasing  the  delicacy  of  chronometers,  of  bal- 
ances, and  even  of  the  magnetic  needle  itself  (in  the  mariner's  com- 
pass), and  of  all  the  lighter  forms  of  mechanism  in  which  friction  is  a 
formidable  evil,  the  employment  of  permanent  magnets  as  anti-friction 
agents  might  be  successfully  resorted  to;  whilst  electro-magnetism, 
giving  the  command  of  weapons  vastly  more  powerful,  might  even 
be  available  in  the  case  of  larger  rotating  or  oscillating  machinery. 

Lond.  Min.  Journ. 
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Specijicatioyi  of  a  Patent  grunted  to  John  Robert  Johnson,  Nelson 
Square,  Surrey,  for  Improvements  in  Purifying  Gas,  and  in  tlie 
Treatment  of  Products  of  Gas  JVor/cs. 

This  invention  consists,  first,  in  a  new  mode  of  purifying  gas  (used 
for  the  purpose  of  illumination)  from  those  impurities  which  consist 
of  ammonia  and  its  compounds.  Anmionia  exists  in  gas  after  it  has 
passed  the  condensers  and  before  entering  the  Hme  purifier,  in  com- 
bination witii  several  volatile  acids,  f  >r  example,  the  hj'-drosulphuric, 
hydrocyanic  or  prussic,  and  carbonic  acid.  VVhen  the  gas  has  passed 
the  lime  purifier,  these  compounds  have  become  decomposed,  the  lime 
combining  with  the  acids  before  mentioned,  and  liberating  the  ammo- 
nia, which  is  then  found  in  the  gas  in  the  uncombined  or  so  called 
caustic  state.  Various  plans  have  been  proposed  to  effect  the  separa- 
tion of  the  ammoniacal  compounds.  Dilute  acids  have  been  em- 
ployed, and  likewise  solutions  of  metallic  salts,  such  as  the  chloride  of 
manganese.  These  plans  have,  however,  the  disadvantage  of  requir- 
ing a  considerable  increase  of  pressure  to  force  the  gas  through  the 
fluid ;  and  the  use  of  motive  power  is  sometimes  required  to  render 
the  operation  successful.  To  obviate  these  inconveniencies,  and  to 
effect  the  separation  of  the  ammonia,  the  patentee  employs  substances 
possessing  the  property  of  absorbing  ammonia  or  its  compounds  in 
the  dry  or,  more  properly  speaking,  solid  state,  instead  of  in  the  state 
of  solution,  as  has  been  hitherto  practised.  All  the  fluid  substances 
which  possess  the  property  of  absorbing  ammonia  and  its  compounds 
have,  as  far  as  the  patentee's  experiments  extended,  been  found  to 
possess  the  same  property  when  employed  in  the  solid  state,  provided 
they  were  used  in  a  divided  or  pulverulent  form,  and  that  they  con- 
tain sufficient  water  of  crj^stalization  or  hygrometric  moisture  to  bring 
the  gas  and  solid  matter  within  the  sphere  of  affmity.  The  substances 
which  possess  this  property  may  be  divided  into  two  classes  : — First, 
those  which  act  on  the  compounds  of  anmionia  in  the  manner  of  the 
acids,  that  is  to  say,  which  absorb  the  ammonia  only,  and  which  libe- 
rate, or  only  partially  absorb,  the  acids  with  which  it  was  previously 
in  combination.  Among  this  class  of  substances  are  comprised  the 
solid  acids,  such  as  the  phosphoric,  boracic,  and  other  acids  ;  the  salts 
with  excess  of  acid,  as  the  bisulphates  of  potash,  of  soda,  and  of  am- 
monia; the  biphosphates  of  these  bases,  and  other  salts  of  this  class;  the 
salts  of  alumina  and  of  some  otlier  earths.  Second,  those  substances 
which  absorb  the  compounds  of  ammonia  entirely,  acid  as  well  as 
base,  entering  into  combination  with  the  components  of  the  substance 
used  ;  the  metallic  salts,  containing  the  requisite  quantity  of  water,  are 
comprised  in  this  class,  and  will  serve  more  or  less  perfectly  for  the 
purpose  required ;  but  the  salts  of  iron  and  manganese,  from  their 
cheapness,  will  be  found  preferable  to  others. 

The  mode  which  the  patentee  adopts  for  carrying  out  this  part  of 
his  invention  is  as  follows: — He  takes,  for  example,  one  of  the  sub- 
stances included  in  the  second  class,  viz.,  the  sulphate  of  iron  or  com- 
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nion  green  copperas  of  commerce  (as  usually  found  in  commerce  it 
is  in  llie  state  of  crystals,  dry  to  llie  touch,  but  containing  a  large 
quantity  of  combined  water,  or  water  of  crystalization),  and  this  salt 
1)0  reduces  to  powder,  in  the  ordinary  way.  The  finer  the  ])owder, 
the  more  complete  will  be  the  decomposition  of  the  salt  by  the  am- 
moniacai  compounds.  This  powder  is  employed  in  precisely  the 
same  manner  as  the  moistened  lime  is  used  in  what  are  called  dry 
lime  purifiers:  that  is  to  say,  it  is  spread  upon  the  shelves  of  a  purifier, 
constructed  like  that  used  for  the  dry  lime  only;  and  the  subsequent 
part  of  the  process  is  the  same  as  with  dry  lime,  the  cover  being 
lowered  and  sealed,  and  the  gas  allowed  to  pass  until  the  application 
of  a  piece  of  turmeric,  or  other  test-paper,  shows  that  the  material 
ceases  to  absorb  the  ammonia.  When  this  point  is  arrived  at,  the 
gas  is  turned  into  another  purifier,  similarly  prepared,  and  the  one 
just  saturated  is  emptied.  It  should  be  remarked  that,  although  but 
one  purifying  vessel  is  mentioned  as  being  used  at  a  time,  yet  the 
operation  is  more  perfectly  effected  when  a  series  is  employed,  as  iti 
the  lime  purifiers,  and  is  as  well  understood.  The  purifier,  or  series 
of  purifiers,  containing  the  substance  used  for  absorbing  the  ammonia, 
is  preferred  to  be  placed  so  as  to  receive  the  gas  before  it  enters  the 
lime  purifiers,  as  the  acids  in  combination  with  the  ammonia  are  then 
absorbed  by  the  substance,  (when  belonging  to  class  second.)  tiie 
quantity  of  time  required  for  the  purification  of  the  gas  is  diminished, 
and  the  union  of  one  of  these  acids  (the  hydrocyanic)  with  the  salt  of 
iron  gives  rise  to  a  useful  jirodiict.  When  employed  subsequently  to 
the  passage  through  the  lime  purifiers,  one  of  the  substances  of  class 
one  will  be  found  most  advantageous. 

The  patentee  finds  the  water  of  crystalization  in  sulphate  of  iron  is 
sufficient  to  bring  the  salt  into  a  fit  state  to  effect  the  absorption  of 
the  ammoniacal  con]pounds:  but  he  does  not  confine  himself  to  the 
use  of  salts  in  their  natural  state;  for  the  salts  may  have  a  certain 
quantity,  more  or  less,  according  to  their  nature,  of  water  added,  be- 
yond that  which  they  naturally  contaui ;  the  powdered  sulphate  of 
iron,  for  instance,  if  slightly  moistened,  so  that  it  hangs  together,  acts 
equally,  as  in  the  former  case,  and  rests  better  upon  the  shelves  of  the 
purifier. 

The  second  part  of  the  invention  consists  in  a  new  mode  of  treating 
the  ammoniacal  liquor  of  the  gas  works,  for  the  purpose  of  preparing 
the  salts  of  ammonia  in  a  pm^er  state  than  they  have  been  usually  ob- 
tained, and  without  the  noxious  exhalations  which  attend  the  ordinary 
mode  of  operating.  In  treating  the  ammoniacal  liquors  by  the  ordi- 
nary process,  a  large  quantity  of  highly  offensive  and  deleterious  gas 
(sulphuret  of  hydrogen)  is  evolved;  and,  to  remedy  this  inconvenience, 
it  has  been  proposed  to  distil  the  liquor,  mixed  with  a  large  qiiantitj'' 
of  lime,  condensing  the  vapors  and  passing  the  products  of  condensa- 
tion into  an  acid.  Another  plan  is,  to  evaporate  the  liquor  with  or 
without  lime,  and  to  pass  the  vapors  through  acid  without  condensa- 
tion. In  the  former  case,  in  carrying  the  operation  into  practice  on  a 
large  scale,  it  was  found  that  deposits  of  lime  were  obtained,  and  that 
the  process  was  thereby  rendered  dangerous  and  otherwise  objection- 
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able.     According  to  tlie  second  plan,  unless  lime  be  used  in  the  evapo- 
ration, the  operation  is  unsuccessful,  as  the  noxious  gas  is  generated 
when  the  vapors  come  into  contact  with  the  acid,  and  must  begot  rid 
of,  tiius  resembling  the  old   process.     These   inconveniences  the  pa- 
tentee proposes  to  obviate  by  operating  in  the  following  manner: — 
The  liquor  is  placed  in  a  vessel  similar  to  an  ordinary  steam-boiler, 
and  heat  is  applied  thereto  by  means  of  a  furnace.     The  liquor  con- 
sists principally  of  hydrosulphuret  and  carbonate  of  anuiionia,  with 
small  quantities  of  other  salts  of  that  base.     As  soon  as  the  tempera- 
ture rises  the  hydrosulphuret  of  ammonia  comes  over,  it  being  the 
most  volatile  product;  a  slow  fire  is  kept  up,  so   as  to  volatilize  this 
product  exclusively;  and  as  it  is  given  off  it  is  conducted  by  a  branch 
lYom  a  horizontal  pipe  into  a  vessel  containing    a  solution  of  some 
substance  which  has  the  property  of  absorbing  the  sulphuretted  hy- 
drogen— the  deleterious  gas.    The  salts  of  iron  and  manganese  possess 
this  property,  as  has  been  already  stated  ;  and  alkalies,  or  lime,  mixed 
with  water,  will  also  effect  the  same  object.     In  the  Ibrmer  case,  the 
product,  after  sufficient  of  the  vapors  have  passed  to  saturate  the  ma- 
terial employed,  is  a  solution  of  a  salt  of  ammonia,  holding  in  suspen- 
sion the  sulphuret  of  iron,  or  manganese.     In  this  plan,  one  vessel  for 
holding  the  material  through  which  the  vapors  are  passed  is  sufficient; 
but  if  more  be  employed,  they  are  charged  with  the  same  solution. 
When  lime,  or  alkali,  is  used  to  absorb  the  sulphuretted  hydrogen,  the 
ammonia  is  liberated,  and  must  be  conducted  into  a  second   vessel 
charged  with  an  acid.     At  the  end  of  this  part  of  the  operation,  that 
is  when  all  the  hydrosulphuret  of  ammonia  has  passed  over,  the  pro- 
ducts found  in  the  first  vessel  are  sulphuret  of  lime  and  some  free  atn- 
monia,  and  in  the  second,  a  solution  of  a  salt  of  ammonia.     If  the 
acid  was  but  slightly  diluted,  the  solution  may  be  obtained  saturated 
and  fit  to  crystalize  on  cooling.     The  liquid  remaining  in  the  boiler, 
and  now  consisting  principally  of  carbonate  of  ammonia,   may  be 
treated  in  the  ordinary  way  for  preparing  the  salts;  that  is,  it  may  be 
neutralized  with  an  acid,  and  the  resulting  solution  evaporated  in  lead 
vessels,  to  obtain  the  crystals  of  the  ammoniacal  salts,  as  is  well  un- 
derstood; or  the  evaporation  may  be  continued  in  the  boiler  at  a  higher 
temperature,  in  order  to  drive  over  the  other  volatile  salts,  and  the 
vapors  passed  through  acid  to  absorb  the  ammonia.     In  the  latter 
case,  the  apparatus  just  described  may  be  used,  a  cock  in  the  horizon- 
tal pipe  being  opened.     The  vapors  then  pass  through  the  horizontal 
pipe,  and  down  a  branch-pipe  into  tiie  second  vessel  containing  the 
acid,  without  entering  the  first  vessel  containing  the  lime,  and  are  then 
absorbed.     The  evaporation  is  continued  until   the  volatile  salts  of 
ammonia  are  all  driven  off,  when  the  liquor  in  the  boiler  may  be  re- 
jected, unless  It  be  found  that  the  fixed  salts  remaining  in  the  liquor 
are  in  sufficient  quantity  to  be  worth  extracting,  which  may  be  ascer- 
tained, approximatively,  l)y  evaporating  a  drop  of  the  liquor  on  a  strip 
of  glass,  or  accurately,  by  evaporating,  nearly  to  dryness,  a   known 
quantity  of  the  liquor,and  by  weighing  the  resulting  salt.    These  fixed 
salts  may  he  obtained  by  entirely  evaporating  the  liquor  in  a  leadeu 
vessel,  or  by  adding  to  the  liquor,  while  in  the  boiler,  a  certain  quan- 
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tit  V,  more  or  less,  according  to  the  amount  of  the  fixed  salts  present,  of 
suiphuret  of  lime  in  solution.  This  substance  may  be  obtained  from 
tlie  first  part  of  the  operation  when  Hme  is  used,  or  from  the  Hquor  of 
the  wet  purifiers  of  the  gas-works.  Tlie  suiphuret  of  lime  decomposes 
the  fixed  salts  of  ammonia,  liberating  the  latter  substance  in  the  state 
of  hydrosulphuret,  which  may  be  treated  in  the  same  manner  as  that 
evolved  in  tlie  first  stage  of  the  process. — [Sealed,  Dec.  20,  1845.] 

London  Chemical  GazeUe. 


On  the  Velocity  of  >/j t rnospheric  Jets. 

COMMUXICATED   BY  Z.  PaRKER. 

The  following  table  of  the  velocity  of  atmospheric  jets,  under  the 
given  pressures,  may  be  useful. 

The  table  is  constructed  under  the  assumption  tiiat  all  fluids  ac- 
quire equal  velociiies  under  the  pressure  of  equal  heights,  without 
regard  to  their  specific  gravities:  allowing  the  superincumbent  column 
to  be  homogeneous  with  that  portion  at  the  jet.  The  formula  is 
V  :=  v^  64  h;  and  for  a  pressure  of  15  lbs.  per  square  inch,  A  =  27,600 
feet  of  homogeneous  atmosphere.  The  height  for  other  pressures  in 
proportion. 
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Erratum. 

In  the  Report  of  the  Committee  on  Exhibitions,  on  page  368  of  the  December 
No.,  in  lines  13  and  11  from  foot  of  page,  instead  of  ]V.  P.  Crcsson,  read  TValter 
Cresson. 
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First  t'^miiial  Report  of  the  Directors  of  the  Pennsylvania  Railroad 
Company,  to  the  Stockholders,  October  30,  1S47. 

Gentlemen, — The  period  has  arrived  when,  under  the  provisions 
of  the  nineteenth  section  of  the  Charter  of  the  Company,  the  Board 
are  required  to  present  to  you  an  account  of  their  proceedings  before 
surrendering  to  you  the  trust  which  has  been  confided  to  them. 

Upon  entering  the  duties  assigned  to  them,  in  the  prosecution  of  a 
work  of  sucli  magnitude,  in  whicii  their  fellow  citizens  hold  a  deep 
stake,  and  in  which  the  future  prosperity  of  the  city  is  largely  interest- 
ed, the  Board  felt  their  responsibility,  well  knowing  that  a  false  step 
at  the  commencement  would  damp  the  ardor  of  its  friends,  and  jeo- 
pardize its  final  success. 

Earnest  consideration  was  therefore  given  to  the  most  effective  or- 
ganization of  the  Engineer  corps,  upon  which  success  in  a  great  mea- 
sure depended,  and  the  Board  determined  to  place  that  department 
under  an  efficient  head,  who  should  control  the  whole,  with  two  asso- 
ciates, to  have  charge,  under  his  direction,  of  the  two  divisions  of  the 
road  respectively. 

In  the  selection  of  a  Chief  Engineer,  the  Board  were  fortunate  in 
obtaining  the  services  of  Mr.  John  Edgar  Tiiompson,  a  gentleman  of 
enlarged  professional  experience  and  sound  judgment,  who  had  ob- 
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taiued  a  well  earned  reputation  upon  the  Georgia  road,  and  in  v>rhom 
the  Board  place  great  confidence. 

The  office  of  Associate,  \Yest,  was  filled  by  the  election  of  Mr. 
Edward  ]Miller,  a  gentleman  well  known  and  appreciated  in  thiscom- 
miuiity,  who  has  occupied  several  prominent  positions  in  his  profes- 
sion, with  entire  credit  to  himself,  and  enjoys  the  merited  confidence 
of  all  companies  who  have  employed  him. 

As  Associate,  East,  Mr.  Wm.  B.  Foster,  Jr.,  was  appointed,  a  gen- 
tleman who  has  for  years  filled  important  stations,  in  connexion  with 
the  State  works,  and  who  has  proved  himself  an  able  and  efficient 
officer. 

The  experience  of  the  past  summer  has  satisfied  the  Board  that  in 
the  organization  of  this  department  they  have  nothing  to  regret. 

The  Board,  at  an  early  day,  turned  their  attention  to  an  object, 
which  they  deemed  it  incumbent  on  them  to  secure  if  possible,  for 
which  their  constituents  had  manifested  great  solicitude,  and  took  im- 
mediate measures  to  prevent  the  Baltimore  and  Ohio  Railroad  Com- 
pany availing  itself  of  the  Law  passed  by  the  Legislature  of  this  State, 
granting  to  that  Company  the  right  of  constructing  a  road  from  Cum- 
berland to  Pittsburgh. 

To  effect  this,  a  subscription  to  the  amount  of  three  millions  of  dol- 
lars, and  the  payment  of  one  million  into  the  treasury  of  the  Company, 
were  required  by  the  Act  of  Assembly,  and  to  have  fifteen  miles  of 
road  put  under  contract  for  construction  at  each  terminus  of  the  Penn- 
sylvania railroad,  prior  to  the  thirtieth  day  of  July,  1S47.  The  in- 
stalments were  therefore  called  payable  on  the  first  days  of  May  and 
July,  and  were  promptly  met  by  the  stockholders.  These  instalments, 
■with  that  already  paid  at  the  time  of  subscription,  amounted  to  nine 
hundred  thousand  dollars,  and  the  deficiency  was  met  by  payments, 
in  anticipation  of  the  fourth  instalment,  from  Stockholders,  who  came 
promptly  forward  to  a  sufficient  extent,  some  of  whom  paid  up  their 
stock  in  full. 

In  the  month  of  July,  contracts  were  made  for  the  construction  of 
the  road  the  required  distance,  and  on  the  second  of  August,  the 
(Governor  issued  his  proclamation,  declaring  the  law  giving  to  the 
Baltimore  and  Oliio  Railroad  Company  the  right  of  way  through 
Pennsylvania  null  and  void. 

The  good  effect  of  this  measure  upon  the  general  interests  of  the 
Company  has  been  made  strikingly  manifest,  by  putting  it,  in  the  ofiE"- 
set,  in  a  state  of  high  credit,  and  by  imparting  to  it  a  public  confidence 
which  cannot  fail  to  facilitate  future  subscriptions  that  may  be  neces- 
sary for  the  completion  of  the  road. 

Tlie  policy  to  be  pursued  by  the  Board  in  the  management  of  this 
work  was  plainly  indicated. 

The  law  requiring  fifteen  miles  at  each  end  to  be  put  under  contract 
was  fulfilled,  but  at  this  point  so  unwise  a  course  stopped. 

With  this  exception,  the  attention  of  the  Board  was  directed  to  the 
Eastern  end,  with  a  view  of  bringing  into  profitable  use  that  portion 
of  the  road  which  would  soonest  make  a  return  to  the  stockholders. 

An  examination  of  the  diflerent  routes  which  had  been  indicated  by 
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former  surveys  and  public  opinion,  led  irresistibly  to  the  conclusion 
that  the  Valley  of  the  Juniata  was,  on  all  accounts,  to  be  preferred, 
presenting  greater  facilities,  easier  gradients,  and  less  distance,  with 
the  decided  advantage  of  being  brought  into  profitable  use  at  a  much 
earlier  period  than  either  of  the  others. 

Accordingly,  it  was  determined  to  adopt  and  place  it  under  contract 
as  rapidly  as  it  could  be  prepared  by  the  Engineers.  Twenty  miles 
were  let  in  July,  which  are  now  rapidly  progressing  towards  comple- 
tion. Forty  miles  further,  to  Lewistown,  will  be  let  to  contractors  on 
the  twenty-sixth  of  November,  and  the  Engineers  are  now  actively 
engaged  in  locating  the  line,  with  a  view  of  placing  the  remainder  of 
the  eastern  division,  to  the  base  of  the  mountain,  under  contract  early 
in  the  spring.  As  soon  as  the  Engineers  have  completed  their  opera- 
tions, a  report  from  the  Chief  Engineer,  with  an  estimate  of  the  cost, 
will  be  made  and  published  for  the  information  of  the  stockholders. 

The  surveys  and  location  of  the  western  division  cannot  be  com- 
pleted until  early  the  ensuing  summer,  but  sufficient  information  will 
be  obtained  from  the  surveys  of  this  year  to  enable  the  Engineers  to 
give  an  estimate  of  the  cost  of  the  whole  road,  with  considerable  ac- 
curacy. The  line  of  the  road  upon  the  eastern  side  of  the  mountain 
has  been  finally  determined  and  proves  highly  favorable.  The  whole 
length  of  the  road  from  Harrisburg  to  Robuison's  ridge,  at  the  foot  of 
the  Allegheny,  is  one  hundred  and  thirty-five  miles,upon  which  there 
is  no  ascending  gradient  exceeding  sixteen  feet  per  mile  to  Lewistown, 
and  twenty-one  feet  for  the  remainder  of  the  distance,  nor  a  descend- 
ing gradient  exceeding  ten  and  a  half  feet  per  mile. 

From  Robinson's  ridge,  which  divides  the  little  Juniata  from  the 
Frankstown  branch,  north  of  Brush  mountain,  the  ascent  of  the  Alle- 
gheny is  commenced,  and  overcome  (with  the  use  of  locomotive 
power)  by  a  gradient  of  about  eighty  feet  per  mile  in  thirteen  miles, 
without  encountering  any  extraordinary  difficulties.  This  work  will 
be  left  for  a  future  period,  and  in  the  mean  time  a  junction  will  be 
formed  with  the  Allegheny  portage  by  a  branch  line,  six  miles  in 
length,  from  Robinson's  ridge  to  Hollidaysburg,  or  some  point  further 
west.  From  the  summit  of  the  Allegheny  to  Pittsburgh,  the  line  will 
pass  over  an  uneven  country,  requiring  maximum  gradients  of  fifty 
feet  per  mile  in  both  directions.  The  whole  length  of  the  road  from 
Robinson's  ridge  to  Pittsburgh  will  fall  somewhere  between  one  hun- 
dred and  ten  to  one  hundred  and  twenty  miles. 

The  general  plan  determined  upon  by  the  Board  is  to  proceed  with 
the  western  section  as  soon  as  the  eastern  division  is  complete,  unless 
means  are  provided  to  prosecute  both  simultaneously,  and  to  bring 
them  into  use  by  connecting  with  the  Allegheny  Portage,  while  the 
mountain,  or  middle,  division  is  in  the  course  of  construction. 

From  present  prospects,  the  Board  anticipate  being  enabled  to  run 
their  cars  from  Harrisburg  to  Lewistown  before  the  close  of  the  win- 
ter of  1S48-49,  and  the  winter  following,  with  the  means  now  at  their 
command,  to  connect  with  the  Portage  at  Hollidaysburg,  which,  with 
the  completion  of  the  western  fifteen  miles,  will  give  a  continuous 
railroad  communication  between  Philadelphia  and  Pittsburgh,  with 
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the  exception  of  fifty-five  miles  to  be  traveled  by  stages;  and  the  Board 
anticipate  at  that  time  a  very  large  proportion  of  western  travel  over 
the  road. 

The  importance  of  securing  a  supply  of  iron  in  time  early  engaged 
the  attention  of  the  Board,  and  they  were  desirous  of  obtaining  it  from 
the  mines  of  Pennsylvania.  With  this  view,  they  offered  to  contract 
for  a  sufficient  amount,  to  afford  an  inducement  to  erect  new  iron 
works  for  its  manufacture. 

After  some  negotiations,  they  finally  closed  with  the  offer  of  David 
Reeves  for  fifteen  thousand  tons,  the  amount  required  for  the  eastern 
section,  at  sixty  and  one  half  dollars  per  ton,  being  about  ten  dollars 
per  ton  less  than  the  market  price  at  that  time  on  the  seaboard.  The 
amount  required,  and  prospect  of  future  orders,  determined  the  bid, 
which  was  considered  a  very  advantageous  operation  for  both  parties. 
Mr.  Reeves  has  commenced  the  erection  of  his  works  in  Lancaster 
county,  and  will  be  prepared  to  deliver  iron  in  the  month  of  June 
next,  being  the  time  if  will  be  required  for  the  track. 

Since  the  period  when  this  enterprise  was  first  undertaken,  a  marked 
change  has  manifested  itself  in  the  public  mind  with  respect  to  its 
feasibility  and  prospects  of  profit.  At  that  period,  the  subscription  to 
the  stock  was  considered  by  many  as  a  patriotic  endeavor  to  retain 
and  extend  a  trade  which  legitimately  belonged  to  this  city,  and  which 
was  about  to  be  wrested  from  her  grasp  by  her  enterprising  rivals. 

A  glance  at  the  subscription  book  attests  the  existence  of  this  feel- 
ing, for  out  of  some  twenty-six  hundred  subscriptions  near  eighteen 
hundred  are  for  five  shares  and  under.  The  books  at  that  time  were 
carried  from  house  to  house  by  the  active  friends  of  the  road,  who 
solicited  even  single  shares,  and  the  powerful  aid  of  public  opinion 
was  brought  to  bear  upon  the  city  authorities  to  induce  a  large  sub- 
scription, lest  private  enterprise  should  be  inadequate  to  the  task.  Of 
the  importance  of  the  work  to  the  true  interests  of  the  city  and  State 
no  one  ever  entertained  a  doubt.  If  any  had  been  entertained,  the 
recent  disaster  to  the  State  public  works  of  Pennsylvania  must  have 
removed  it. 

In  a  single  night,  the  whole  range  of  canal  along  the  Juniata  was 
swept  by  the  flood ;  more  than  twenty  thousand  tons  of  goods  in 
transit  left  along  its  banks,  to  be  wagoned  east  and  west  at  a  heavy 
expense,  and  the  channel  of  communication  between  the  east  and 
west  interrupted  for  nearly  two  months,  leaving  the  country  full  of 
produce,  coal,  and  iron,  unable  to  find  an  outlet  to  market  for  the  next 
six  months,  and  materially  interrupting  the  business  prospects  of  the 
merchants  both  of  Philadelphia  and  Pittsburgh. 

Such  an  occurrence,  which  the  canal  must  at  all  times  be  subject  to, 
has  awakened  the  attention  of  the  whole  country  to  the  necessity  of 
pressing  the  work  forward  with  the  utmost  vigor. 

As  an  investment,  this  work  is  now  viewed  in  a  very  diflferent  light 
from  what  it  was  a  year  ago. 

Since  the  road  has  been  seriously  undertaken,  with  an  earnest  de- 
termination to  bring  it  rapidly  to  a  completion,  its  prospects  have  been 
more  carefully  scrutinized,  and  every  fact  which  has  been  developed 
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in  the  public  prints  has  gone  to  show  that  when  in  operation  it  has  a 
field  open  to  it  whicli  no  other  enterprise  of  the  kind  presents. 

Already  the  citizens  of  Ohio  are  combining  their  energies  to  extend 
onr  line  through  the  fertile  valleys  of  that  State,  and  form  a  continu- 
ous way  from  the  Atlantic  to  the  far  west.  Even  from  Pittsburgh 
alone,  a  vast  trade  must  open  to  it,  which  has  never  been  taken  into 
account,  in  the  single  item  of  cattle,  of  which  more  than  fifty  thousand 
are  annually  driven  through  Pennsylvania  from  Ohio,  and  which  can 
be  transported  over  the  road  at  a  large  saving  to  the  drover,  yielding 
abundant  profit  to  the  Company. 

That  the  Pennsylvania  railroad  must  yield  an  immediate  profit  on 
the  investment  is  generally  admitted  by  all  well-informed  persons,  and 
we  may  now  look  to  capital  seeking  investment,  and  not  to  patriotism 
to  furnish  it. 

The  manifest  advantages  to  be  derived  from  an  early  completion 
of  the  whole  line  call  for  a  recommendation  from  the  Board  that  im- 
mediate steps  be  taken  to  raise  sufficient  capital  to  render  it  available 
in  the  shortest  possible  period. 

The  amount  now  subscribed  exceeds  three  millions  of  dollars,  which, 
it  is  safely  calculated,  is  sufficient  to  put  the  road  in  operation  to  the 
base  of  the  Allegheny,  and  connect  it  with  the  State  Portage.  This 
portion  of  the  work  is  now  being  constructed  as  rapidly  as  is  consist- 
ent with  judicious  economy. 

The  western  section  may  be  considered  as  a  distinct  work,  and  can, 
without  detriment  to  the  interest  of  the  Company,  be  put  under  con- 
tract at  the  same  time  as  the  eastern,  thus  effecting  a  saving  of  nearly 
two  years  in  the  completion  of  the  whole.  A  united  eff"ort  should, 
therefore,  be  made  both  in  the  east  and  the  west,  in  order  to  enable 
the  Board  to  commence  the  work  as  soon  as  the  surveys  are  com- 
plete. 

It  is  fortunate  that  the  unfriendly  feelings  which  divided  us  from 
our  western  fellow  citizens  have  been  allayed,  on  both  sides,  by  time 
and  calm  reflection.  Both  parties  now  see  that  their  interests  are 
inseparably  united,  and  we  have  the  strongest  assurances  from  pro- 
minent persons,  who  were  most  active  in  forwarding  other  interests, 
that  they  are  ready  to  unite  with  us,  and  give  their  hearty  co-opera- 
tion. Measures  are  now  in  progress  in  Pittsburgh  which,  it  is  hoped, 
will  lead  to  a  large  subscription  from  the  citizens  and  authorities  of 
Allegheny  county. 

To  place  the  Company  in  a  strong  position,  and  unite  all  interests 
in  its  behalf,  some  legislation  will  be  important,  which,  it  is  supposed, 
will  not  be  difficult  of  attainment,  as  many  interests  which  heretofore 
were  adverse  will  now  act  in  accordance  with  the  wishes  of  the  Com- 
pany. 

A  careful  examination  of  the  law  will  be  made  prior  to  the  ensuing 
session  of  the  Legislature,  with  a  view  to  such  minor  changes  as  will 
add  lo  its  efficiency.  The  Board  now  call  the  attention  of  the  Stock- 
holders to  two  important  amendments,  for  their  sanction. 

One,  which  will  materially  affect  future  subscriptions,  is  the  supple- 
ment presented  and  asked  for  at  the  last  session,  granting  to  municipal 
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bodies  the  right  to  subscribe  to  the  slock  of  the  Company;  a  law 
which  would,  under  certain  restrictions,  give  the  Company  the  right 
to  accept  the  certificates  of  loan  issued  by  municipal  corporations  in 
payment  of  instalments  for  stocks,  will  have  a  most  beneficial  effect 
upon  our  subscriptions. 

The  tenth  section  of  the  charter  of  the  Company  provides  that,  after 
bona  fide  contracts  shall  have  been  made  for  the  immediate  construc- 
tion of  fifteen  miles  of  the  road  at  each  end  thereof,  a  sum  equal  to 
five  per  cent,  per  annum  on  the  capital  stock  of  said  Company  ac- 
tually paid  in  shall  be  estimated  and  paid  to  the  several  holders  there- 
of, on  account  of  the  amounts  payable  by  them  respectively  for  stock 
subscribed,  to  be  charged  to  the  cost  of  construction. 

This  clause  was  doubtless  intended  by  the  Legislature  to  place  the 
original  stockholders  upon  a  just  footing  in  point  of  interest  on  their 
capital  with  those  who  might  subscribe  at  later  periods,  who  would 
otherwise  participate  equally  in  advantages  accruing  from  the  early 
subscriptions  of  their  more  enterprising  neighbors.  This  intention 
was  equitable,  and  tended  to  induce  early  subscription,  but  does  not 
meet  the  exigencies  of  the  case. 

The  consideration  of  this  clause  has  led  to  an  inquiry  into  the  policy 
of  paying  interest  upon  all  subscriptions  semi-annually  in  money,  from 
the  day  the  instalments  are  required  to  be  paid,  with  a  view  not  only 
of  inducing  subscriptions,  but  also  of  placing  all  stockholders  upon 
equal  ground.  The  objection  that  may  be  urged,  that  the  Company 
will  pay  out  as  dividends  that  which  it  has  not  earned,  will  not  bear 
the  test  of  scrutiny. 

It  is  perfectly  true  that  the  Company  has  earned  no  money  to  divide; 
but,  whether  the  interest  upon  the  capital  paid  in  while  the  road  is 
making  is  sunk,  or  appears  only  on  the  private  books  of  the  share- 
holders, or  whether  it  is  credited  on  the  books  of  the  Company  on  ac- 
count of  future  instalments  to  be  paid,  or  whether  it  is  actually  paid 
out,  and  new  stock  subscribed  to  meet  the  demand,  the  elfect  is  the 
same.  For  in  either  case  interest  is  an  element  in  the  cost  of  con- 
struction, and  must  be  added  to  ihe  capital  expended.  By  this  latter 
course,  the  effect  produced  is,  that  the  capital  stock,  when  the  road  is 
finished,  represents  exactly  the  cost,  principal  and  interest,  and  every 
shareholder,  early  or  late,  is  placed  upon  the  same  footing. 

In  considering  this  question,  it  is  well  to  take  warning  from  expe- 
rience, and  compare  the  practice  in  Pennsylvania  with  that  of  other 
States. 

The  large  public  works  of  this  State,  constructed  by  private  means, 
it  is  believed,  almost  without  exception,  have  been  undertaken  upon 
inadequate  capital.  Their  projectors  have  raised  sufficient  funds  by 
subscriptions  for  the  commencement,  and  trusted  to  loans,  at  fixed  in- 
terest, for  the  completion,  hoping  to  obtain  sufficient  profit  to  pay  off 
the  debts  and  give  excessive  dividends  to  the  shareholder. 

Tiie  result  of  this  policy  has  been  almost  universally  a  disappoint- 
ment. The  property  of  the  stockholders,  has,  in  many  cases,  been 
sacrificed  to  pay  an  interest  to  loan-holders.  Money  has  been  raised 
at  usurious  interest  by  the  sale  of  bonds  below  their  par  value;  and, 
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in  cases  where  the  works  would  have  paid  a  fair  remunerating  profit 
if  they  had  been  constructed  at  their  fair  cash  cost,  tliey  now  labor 
under  an  accumulation  of  debt,  which  absorbs  all  the  profit  of  the 
concern  to  pay  the  interest.  Hence  it  is  that  capitalists  in  this  city 
are  backward  in  entering  into  new  projects  of  public  improvement,  as 
their  confidence  in  success  and  early  returns  is  much  shaken  by  the 
policy  which  has  heretofore  been  pursued. 

The  example  drawn  from  the  practice  here  should  be  avoided,  and 
the  Pennsylvania  railroad  carried  through  upon  its  legitimate  capital 
without  debt,  and  this  can  only  be  accomplished  by  tlie  payment  of  a 
moderate  rate  of  interest  to  shareholders,  during  the  progress  of  the 
work.  Parties  may  not  be  found  to  the  required  extent  who  are 
willing,  or  able,  to  forego  their  income,  while  so  large  a  work  is  in 
the  course  of  construction,  but  if  an  income  is  regularly  paid,  any  rea- 
sonable amount  of  capital  may  be  obtained  for  a  road  which  must, 
when  finished,  pay  a  remunerating  profit. 

It  is  fortunate  that  our  work  is  of  such  a  nature  that  it  will  not  long 
require  the  exclusive  use  of  capital  to  pay  the  interest,  because  every 
section,  when  finished,  will  bring  in  immediate  returns  in  aid  of  the 
interest  paid.  A  considerable  profit  will  accrue  when  the  road  is  in 
operation  to  Lewislown,  and  in  another  year,  when  it  is  connected 
with  the  State  road  at  the  Allegheny  Portage,  the  income  will  be  still 
further  increased  in  proportion  to  the  cost,  and  it  is  doubted  whether 
the  semi-annual  payments  lor  interest  will  ever  prove  a  very  serious 
burthen. 

The  line  of  policy  now  recommended  by  the  Board  is,  to  ask  the 
passage  of  an  amendment  to  the  charter,  requiring  the  Company  to 
pay,  semi-annually,  an  interest  equal  to  six  per  cent,  per  annum  upon 
all  instalments  as  called  for,  (a  charge  of  one  per  cent,  a  month  being 
now  provided  upon  delinquencies,)  which  interest  is  to  be  charged  to 
cost  of  construction,  and  to  credit  the  same  account  with  all  earnings 
until  they  amount  annually  to  a  sum  sutficient  to  pay  dividends  to 
that  amount. 

In  recommending  the  payment  of  interest,  the  Board  do  not  pro- 
pose any  new  experiment.  This  plan  is  sanctioned  by  the  practice 
of  English  companies,  as  well  as  those  of  New  York  and  Massachu- 
setts, and  has  been  followed  by  the  most  beneficial  results. 

Although  it  is  understood  that  no  provision  exists  in  the  charters 
granted  in  these  States  for  the  payment  of  interest,  yet  for  the  last  six 
years  such  payments  have  been  voluntarily  made  by  all  companies, 
under  a  conviction  of  the  policy  and  equity  of  the  measure,  and  it  is 
i'ound  that  it  not  only  has  the  advantage  of  securing  prompt  payments 
from  the  stockholders,  but  it  permits  persons  of  limited  means  to  in- 
vest in  these  stocks,  with  a  certainty  of  receiving  their  incomes,  regu- 
larly from  the  time  of  such  investment. 

The  ultimate  efllect  has  been  that  all  the  roads  but  one  in  Massa- 
chusetts have  been  built  upon  their  capital  stock,  only  a  single  com- 
pany having  been  obliged  to  have  recourse  to  loans,  to  complete  their 
road. 

In  New  York  it  is  understood  that  the  same  course  obtains,  and  that 
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the  Hudson  River  Company  pay  to  the  shareholders  an  interest  of 
seven  per  cent,  as  the  work  progresses, 

111  looking  forward  to  the  trade  likely  to  accrue  from  an  extension 
of  the  Pennsylvania  road  to  the  west,  and  in  view  of  meeting  the  ef- 
forts that  might  be  expected  to  divert  that  trade,  the  Board  thought  it 
expedient  that  a  committee  should  visit  Ohio  during  the  past  summer, 
in  order  that  they  might  understand  the  interests  that  would  probably 
be  brought  to  bear  upon  their  future  prospects.  Accordingly  they 
delegated  Messrs,  J,  R.  Ingersoll,  Ralston,  Spangler,  and  Cresson,asa 
committee  for  this  purpose.  The  report  of  that  committee  was  highly 
satisfactory,  and  a  correspondence  was  opened  by  them  with  intelli- 
gent and  enterprizing  citizens,  interested  in  works  of  internal  improve- 
ment in  various  parts  of  the  State.  From  the  inquiries  of  the  com- 
mittee, it  is  understood  that  an  active  spirit  of  enterprise  has  been 
awakened  in  that  State,  and  that  the  most  strenuous  exertions  are 
making  to  reach  the  Atlantic  by  railway  communication. 

The  enormous  increase  of  trade  consequent  upon  the  demand  for 
provisions  and  bread-stuffs  upon  the  Atlantic  coast  for  shipment,  has 
satisfied  their  citizens  that  channels  of  communication  liable  to  inter- 
ruption for  a  large  portion  of  the  year  will  not  meet  the  demands  of 
commerce,  and  hence  their  attention  is  turned  to  means  of  transporta- 
tion upon  which  they  can  rely  with  certainty  at  all  seasons. 

Two  great  chains  of  railroad  are  contemplated  through  the  State 
of  Ohio,  towards  which  decided  measures  have  been  taken.  The 
first  and  most  forward  in  its  prospects,  is  that  leading  from  Cincinnati 
through  Columbus,  and  thence  eastward  till  it  touches  the  Ohio  river 
at  some  point  where  it  can  connect  with  a  railroad  to  the  seaboard. 

This  road  connects  with  the  Cincinnati  and  Sandusky  road,  which 
is  already  in  operation  as  far  as  Zenia,  or  Springfield,  and  passes 
through  Columbus  and  Newark,  to  the  mouth  of  Licking  River.  From 
this  point  two  routes  present  themselves,  one  to  Wheeling,  through 
Zanesville,  and  the  other  in  a  north-eastern  direction,  till  it  strikes  the 
river  about  Wellsville.  The  road,  for  a  part  of  the  distance,  is  in  the 
hands  of  organized  companies,  who  will  carry  on  their  work  by  local 
means,  until  they  come  (o  the  point  of  divergence.  This  road  is  of  too 
important  a  character  to  stop  at  such  a  point,  as  it  will  bring  over  it, 
for  a  large  part  of  the  year,  most  of  tlie  travel  south  of  Cincinnati.  Its 
movements  from  the  mouth  of  Licking  river  must  be  governed  by  the 
probability  of  reaching  the  Atlantic  in  the  shortest  probable  period. 
The  tendency  of  trade  from  the  country  through  which  this  road  passes, 
is,  from  long  habit,  to  Baltimore,  a  tendency  created  by  the  existence 
of  the  national  road,  and  if,  on  arrival  there,  it  shall  be  seen  that  the 
Baltimore  and  Ohio  road  is  likely  to  reach  the  river  first,  the  proba- 
bility is  in  favor  of  the  Wheeling  route.  If,  on  the  contrary,  it  shall 
appear  that  the  Pennsylvania  road  can  first  be  finished,  we  may  look 
with  confidence  to  its  being  the  recipient  of  that  great  trade. 

In  taking  Columbus  as  the  starting  point,  the  distance  estimated  to 
Philadelphia  is  a  few  miles  less  than  via  Wheeling  to  Baltimore,  and 
as  the  mass  of  travel  tends  to  the  north,  the  distance  between  Balti- 
more and  Philadelphia  is  saved  to  the  traveler.     It  is  believed  to  be 
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a  fact,  that  four-fifths  of  the  through  travel  over  the  l^altimore  and 
Ohio  road  take  the  line  to  Philadelphia  without  stopping  at  all  in  that 
city. 

With  such  a  prize  as  the  southern  Ohio  trade  in  view,  the  energetic 
prnsecution  of  the  Pennsylvania  road  is  of  the  inmost  importance,  as 
our  success  depends  upon  rapidity  of  motion.  An  additional  argu- 
ment is  brought  home  to  every  stockholder  to  induce  him  to  assist  in 
placing  the  Company  in  a  position  to  prosecute  the  western  section 
simultaneously  with  the  eastern. 

Still  more  important  to  the  interest  of  this  road  is  the  Central,  or 
"Back-bone,"  line,  as  it  is  aptly  termed,  through  the  table  lands  of 
Ohio,  which  has  been  projected  and  is  in  a  fair  way  of  prosecution. 

This  road  will  traverse,  almost  in  a  straight  line,  the  rich  belt  of 
wheat  lands  which  extends  through  the  whole  State,  and  embraces  a 
fertile  and  thickly  populated  region,  and  crosses  every  railroad  that 
can  be  made  from  the  south  to  the  lakes.  The  movements  towards 
the  construction  of  this  road  have  already  commenced  with  spirit  and 
will  be  conducted  with  energy. 

The  country  which  it  traverses  is  sufficiently  populous  and  rich  to 
make  it,  and,  from  the  peculiar  topography  of  that  region,  its  cost  will 
be  moderate  and  its  profits  large.  It  is  difficult  to  appreciate  the  ex- 
tent of  trade  and  travel  that  it  will  control.  It  commands  a  vast 
amount  of  trade  which  now  finds  its  way  to  the  lakes,  and  borders, 
for  its  whole  length,  the  rich  grazing  country  of  the  north  of  Ohio. 

From  its  geographical  position,  this  trade  must  come  to  Philadel- 
phia, and  may  be  looked  to  with  confidence,  both  as  a  profit  to  our 
road,  and  an  increase  of  the  trade  of  the  city.  Already  a  portion  of  it 
from  Wellsville,  west,  is  under  contract.  Charters  exist  which  will 
cover  a  large  portion  of  the  ground,  and  application  will  be  made  to 
the  Legislature  of  Ohio  during  the  ensuing  winter  to  connect  these 
charters,  so  as  to  give  the  whole  line,  from  the  eastern  to  the  western 
borders  of  the  State,  into  the  hands  of  one  company,  who  will  at  once 
commence  their  operations. 

In  view  of  the  construction  of  these  roads,  which  are  destined  at  a 
very  early  period  to  throw  upon  the  Pennsylvania  railroad  a  trade  of 
great  magnitude  and  value,  the  Board  turned  their  attention  to  the 
connexion  which  must  be  made  between  their  western  terminus  and 
the  Ohio  State  line,  and  being  satisfied  that  the  true  policy  of  the 
citizens  of  Pittsburgh  is  to  unite  cordially,  and  with  their  whole 
strength  in  the  completion  of  the  road  connecting  the  two  cities,  they 
took  upon  themselves  tfie  responsibility  of  guaranteeing  to  their  fellow 
citizens  of  that  city  that  this  connexion  should  be  made  as  soon  as  the 
requirements  of  the  trade  should  make  it  advisable.  And  they  still 
hope  that  the  same  view  will  be  taken  by  our  brethren  of  the  west, 
and  they  will  yet  receive  their  hearty  co-operation. 

The  Treasurer's  report,  herewith  presented,  will  exhibit  the  state 
of  the  finances.     Balance  in  hand,  ^953,303-86. 

It  is  hoped  that,  with  the  new  contracts  about  to  be  made,  they  will 
soon  be  able  to  expend  these  funds  with  rapidity.     No  calls  will  pro- 
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bably  be  made  until  the  ensuing  spring,  of  which  due  notice  will  be 
given. 

The  Board  have  to  regret  the  loss  from  among  their  number  of  an 
ardent  friend  of  the  road,  Henry  C.  Corbit,  Esq.,  who  was  compelled 
to  resign  in  the  month  of  May,  from  ill  health.  The  vacancy  was 
filled  by  the  election  of  Jesse  Godley,  Esq.,  on  the  seventeenth  of  that 
month. 

In  surrendering  this  important  trust  to  their  constituents,  the  Board 
cannot  refrain  from  mutual  congratulations  upon  the  auspicious  com- 
mencement and  present  prospects  of  a  work  destined,  at  no  distaiit 
period,  to  form  a  main  connecting  line  between  the  west  and  the  At- 
lantic, and  add  largely  to  the  trade  and  prosperity  of  the  Stale  and 
city. 

All  of  which  is  respectfully  submitted. 

By  order  of  the  Board. 

S.  V.  jNIerrick,  President. 
Office  Pennsylvania  Railroad  Co., 
Philada.,  30th  Oct.,  1S47. 


The  Treasurer  Reports, 

Amount  received  from  stockholders  in  payment  of 
First  Instalment, 
Second       " 
Third         «  . 

Fourth       '<  .in  advance, 

Fifth  "  . 

Sixth         « 
Seventh      "  . 

Eighth       *« 
Ninth         "  . 

Stock  in  full,    . 


And  expended  in 

Organization  and  Expenses,  ^10,51S*99 

Engineering,  23,116-11 

Graduation,  10,166-0'2 

Real  Estate,  1,57500 

Right  of  Way,  Fencing,  and  Damages,  5,413-15 

In  hands  of  Agents,  13,631-87 


$303,725  00 

298,94000 

296,95500 

50,815-00 

640-00 

203-00 

100  00 

50.00 

50-00 

66,250-00 

S  1,017,725-00 


^64,421-14 


Balance  in  hands  of  the  Company,  g953,303S6 

George  V.  Bacon,  Treasurer. 
Philadelphia,  October  30,  1847. 
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The  following  communication  from  the  Chief  Engineer  is  ap- 
pended: 

Engineer  Department  Penn'a  Railroad, 

Dec.  1st,  1847. 

Sir: — In  consequence  of  the  lateness  of  the  season  at  which  he 
surveys  for  the  Pennsylvania  railroad  were  commenced,  it  will  be  out 
of  my  power  to  furnish,  at  this  time,  a  satisfoctory  description  and  es- 
timate of  any  considerable  portion  of  the  route.  I  sliould,  therefore, 
prefer  deferring  a  detailed  report  of  our  operations  for  a  few  months, 
when  the  estimates,  founded  upon  the  surveys  now  about  closing, 
will  be  made  out. 

I  can,  however,  state,  for  the  information  of  the  Board,  that  we  have 
— within  the  short  space  of  four  months  from  the  time  the  parties  took 
the  field  above  Lewistown— determined  the  route  of  the  whole  of  the 
eastern  division  of  the  road.  The  surveys  made  have  been  very  exten- 
sive, and  are  entirely  satisfactory  and  conclusive  in  their  results;  leaving 
no  doubt  upon  my  mind  in  relation  to  the  superiority  of  the  route  se- 
lected. Indeed,  a  better  line  than  we  have  obtained  could  scarcely 
have  been  expected.  The  whole  distance  from  Harrisbnrgto  the  foot 
of  the  Alleghenies  is  134  miles,  and  upon  this  distance,  the  maximum 
ascending  gradient  to  Lewistown  does  not  exceed  sixteen  feet  per 
mile,  or  descending  eight  feet;  and  above  that  place  the  greatest  as- 
cent per  mile  is  21  feet,  and  descent  1O2  feet. 

The  foot  of  the  Alleghenies  is  reached  at  Robinson's  Summit,  on 
the  ridge  dividing  the  P'rankstown  Branch  and  Little  Juniata  river, 
west  of  the  Brush  mountain.  From  this  point,  the  great  barrier  sepa- 
rating the  east  from  the  west,  can  be  ascended  by  a  continuous  gra- 
dient of  SO  feet  per  mile,  for  12^  miles,  without  encountering  any  very 
extraordinary  difficulties,  overcoming  an  elevation  of  9S0  feet,  and 
passing  to  the  west  side  of  the  mountain,  at  Sugar  Run  Gap,  by  a 
tunnel  760  yards  long  and  160  feet  below  its  apex.  This  gradient  is 
less  than  the  maximum  ascent  used  on  the  Boston  and  Albany  rail- 
road, and  also  on  the  Baltimore  and  Ohio  railroad,  at  the  ridge  be- 
tween the  Patapsco  and  Potomac,  It  may  be  reduced  to  15  or  76 
feet  per  mile  by  a  longer  tunnel  at  the  mountain  summit,  and  a  slight 
prolongation  of  the  gradient  eastwardly. 

From  Robinson's  Sunmiit,  a  connexion  can  be  effected  with  the 
Allegheny  Portage  railroad  by  a  branch  of  six  or  seven  miles  in 
length,  over  favorable  ground.  This  connexion  should  be  made  sim- 
ultaneously with  the  main  line,  if  the  Commonwealth  should  appro- 
priate the  means  necessary  to  place  the  Portage  road  in  a  condition 
to  do  the  additional  business  that  we  will  throw  upon  it. 

The  maximum  gradient  best  adapted  to  the  western  division  has 
not  yet  been  determined,  but  it  is  believed  that  it  cannot  be  advan- 
tageously reduced  below  fifty  feet  per  mile.  One  line  has  been  lo- 
cated through  from  Pittsburgh  to  Blairsville,  via  Turtle  Creek,  the 
profile  of  which,  by  the  use  of  a  higher  gradient  and  a  more  minute 
examination  of  the  country,  has  been  greatly  softened  in  its  asperities 
over  that  made  from  Mr.  Schlater's  surveys.  Three  of  the  tunnels 
recommended  by  him  have  been  dispensed  with.     Another  route,  by 
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the  valley  of  Brush  Creek,  passing  through  Greensboro',  and  inter- 
secting ihe  Coueraaugh  at  the  point  of  Cbesnut  Ridge,  is  being  located, 
which,  though  longer,  does  not  present  quite  so  rough  a  surface  as 
that  by  Blairsville. 

The  distance  from  Harrisburg  to  the  summit  of  the  Allegheny  is 
146  miles,  thence  to  Pittsburgh  it  will  be  about  104  miles  by  the  Cone- 
maugh  and  Blairsville,  and  96  miles  by  the  Blacklick  and  Blairsville 
route,  making  the  total  probable  distance,  on  the  shortest  route,  from 
Harrisburg  to  Pittsburgii  242  miles. 

The  whole  line  will  be  admirably  arranged  for  cheap  transportation, 
not  only  on  account  of  the  adaptation  of  tlie  gradients  to  the  direction 
of  the  heaviest  trade,  but  also  from  the  steeper  gradients  occurring 
where  fuel  will  be  unusually  cheap ;  bituminous  coal  abounding  upon 
tlieir  whole  extent,  and  may  be  obtained  at  from  60  to  90  cents  per 
ton.  The  mountain  gradient  divides  the  eastern  and  western  divisions 
of  the  road,  and  the  low  from  the  higher  system  of  gradients — up  this 
steeper  inclination  the  trains,  when  heavily  laden,  will  be  assisted  by 
additional  locomotive  power. 

The  contracts  entered  into  for  20  miles  of  the  graduation  on  the 
eastern  division,  in  July,  have  all  been  commenced,  and  it  is  believed 
that  all,  except  that  including  the  Susquehanna  Bridge,  will  be  fin- 
ished by  the  time  allotted.  The  latter  is  now  progressing  with  much 
vigor.  Upon  the  western  end,  but  few  of  the  contractors  have  com- 
menced their  work;  ample  time  liaving  been  allotted  them  to  complete 
their  contracts,  it  has  not  been  deemed  necessary  to  push  them. 
Very  respectfully. 

Your  obedient  servant, 

J.  Edgak  Tuomson,  Chief  Engineer. 

To  S.  V.  Merkick,  Esq.,  President. 


Annual  Report  of  the  Managers  of  the  Union  Canal  Company  of 
Pennsylvania,  to  the  Stockholders,  Nov.  16,  1847. 

Since  the  last  annual  meeting  of  the  stockholders,  several  very  fa- 
vorable changes  have  taken  place  in  the  affairs  of  the  Company.  At 
that  time  some  of  the  loanholders,  having  refused  in  writing  to  agree 
to  the  consolidation  of  the  loans  with  the  stock,  prevented  the  re- 
moval of  the  assignment  by  which  all  the  property  of  the  Company 
was  placed  in  the  hands  of  a  trustee.  Last  spring  the  Managers  suc- 
ceeded in  getting  these  loans  converted  into  stock,  and  the  property 
restored  to  the  hands  of  the  Company.  The  capital  now  consists  of 
13,511  siiares  of 

S200  each,  amounting  to  §2,702,20000 

And  fractions  of  shares  amounting  to  42,421-40 


Making  the  entire  capital,  §2,744,621-40 

The  debts  secured  by  the  deed  of  trust,  for  steam  engine,  interest 
due  to  loanholders  prior  to  assignment,  &c.,  have  been  paid,  thus 
leaving  the  Company  entirely  free  from  debt. 
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Extensive  repairs  and  renewals  of  mechanical  structures  have  been 
made  during  the  past  year;  a  large  portion  of  the  summit  level  has 
been  rehned;  nearly  the  whole  of  the  feeder  leading  from  the  water 
works  has  been  rebuilt;  the  railroad  has  been  relaid  with  heavy  flat 
bar  iron;  several  aqueducts  have  been  renewed  ;  a  new  house  for  the 
weighmaster  at  the  water  works,  and  a  lock-house  on  Branch  canal, 
have  been  erected. 

The  canal  continued  open  until  the  5th  of  December,  when  it  was 
closed  by  ice.  The  navigation  in  the  spring  began  on  the  30th  of 
March,  (having  been  delayed  by  the  completion  of  repairs.)  and  has 
continued  uninterrupted  since  tlien,  with  the  exception  of  a  short  dis- 
tance at  the  eastern  end,  for  a  few  days,  occasioned  by  a  flood  of  un- 
usual height,  and  the  Branch  canal  during  the  same  period,  the  navi- 
gation of  which  was  rendered  dangerous,  if  not  impracticable,  by  the 
height  of  the  water. 

The  trade  on  the  canal  has  increased  very  much  the  past  year,  as 
will  be  seen  from  the  following  table;  the  tonnage  this  year  exceeding 
that  of  any  previous  one  by  688  tons,  although  the  tolls  are  not  so 
large : — 


Years. 

Tons. 

Tolls  received. 

Av.  rate  per  ton. 

Cts. 

mills. 

1828 

18,124 

$15,512 

•85 

5 

1829 

20,522 

16,676 

•81 

3 

1830 

41,094 

35,133 

•85 

5 

1831 

59,970 

59,137 

•98 

6 

1832 

47,645 

59,061 

1-23 

9 

1833 

85,876 

103,462 

1-20 

5 

1834 

84,536 

119,870 

1-41 

8 

1835 

118,978 

135,254 

M3 

7 

1836 

117,136 

133,025 

1-13 

6 

1837 

110,032 

107,590 

•97 

8 

1838 

126,870 

123,575 

•97 

4 

1839 

138,568 

135,163 

•97 

5 

1840 

115,292 

110,855 

•96 

1 

1841 

83,624 

66,601 

•79 

7 

1842 

83,106 

57,477 

•69 

o 

1843 

76,959 

53,53S 

•QS 

2 

1844 

79,871 

56,580 

•70 

8 

1845 

102,593 

60,036 

•58 

5 

1846 

114,920 

62,682 

•54 

5 

1847 

139,256 

91,356 

•65 

6 

The  Pine   Grove  coal  trade  has  also  steadily  increased,  but  yet 
slowly,  as  is  shown  by  the  statement  below: — 

Years.              Tons.                        Years.                Tons.  Years.  Tons. 

1833  3,500        1838     15,000  1843  22,000 

1834  6,911        1839     20,885  1844  29,000 

1835  14,000        1840     20,500  1845  35,000 

1836  12,000        1841     19,500  1846  55,500 

1837  17,000       1842     32,500  1847  60,49-9 
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Another  coal  field,  on  Fishing  Creek,  may  be  brought  into  opera- 
tion by  constructing  a  railroad  for  a  few  miles ;  and,  by  continuing  it 
through  the  Fourth  mountain  by  a  tunnel,  Williams'  Valley  may  be 
opened  to  the  Union  canal.  A  new  market  for  coal  has  also  been 
opened  at  Lebanon,  where  one  anthracite  furnace  has  been  blown  in 
during  the  past  year,  and  another  stack  is  now  nearly  completed. 
There  are  other  points,  also,  on  the  Union  canal,  advantageously  situ- 
ated for  the  iron  business,  and  which  will  probably,  ere  long,  be  occu- 
pied by  furnaces  and  other  works. 

The  foregoing  considerations  naturally  lead  us  to  a  matter  of  great 
importance  to  the  Company,  viz.  the  enlargement  of  the  Canal.  The 
subject  was  introduced  last  year  to  the  meeting  of  stockholders  by 
resolutions  appended  to  the  annual  report,  but  was  not  then  acted 
upon.  The  Board  desire  again  to  call  the  attention  of  the  stockholders 
to  this  important  matter,  and  to  ask  such  action  by  them  as  will  se- 
cure the  enlargement  of  the  entire  line  at  an  early  date.  At  present, 
nearly  the  whole  trade  of  the  Susquehanna  and  its  tributaries  is  di- 
verted from  its  natural  channel  through  Pennsylvania,  to  a  circuitous 
route  through  two  neighboring  states,  and  to  the  obvious  injury  of 
this  Company.  The  trade  of  the  Susquehanna  is  annually  and  rapidly 
increasing,  and  is  now  so  large  that  it  can  be  with  difficulty  passed 
by  a  single  set  of  locks.  The  boatmen  are  anxious  to  have  the  Union 
canal  enlarged  to  accommodate  the  Susquehanna  and  Juniata  boats, 
on  account  of  the  safety,  cheapness,  and  healthiness  of  the  route;  while 
the  Schuylkill  Navigation  Company  would  be  benefitted  by  tiie  in- 
creased tolls,  and  the  property  owners  on  the  Schuylkill  would  receive 
a  corresponding  advantage  by  bringing  the  trade  again  to  the  western 
front  of  the  city. 

Tiie  Managers  believe  that  the  Company  has  already  obtained  all 
the  legislative  action  necessary.  They  are  authorized  to  increase  their 
capital  stock,  or  to  borrow  money,  and  secure  the  same  by  mortgage 
of  the  property  and  franchises  of  the  Company.  Surveys  of  the  canal 
have  been  made,  and  estimates  of  the  cost  of  enlargement.  Nothing 
is  now  wanting  to  accomplish  it  but  the  determination  of  the  stock- 
holders to  do  it,  and  the  money  for  paying  the  cost.  Some  kinds  of 
trade  cannot  be  obtained  so  long  as  the  canal  remains  of  its  present 
dimensions,  and  there  is  an  unwillingness  to  build  boats  of  30  tons 
burthen,  when  there  is  a  prospect  of  their  being  thrown  out  of  use  in 
a  few  years.  This  consideration  should  bring  the  stockholders  to  an 
early  decision  of  the  question,  whether  the  canal  is  to  be  enlarged,  or 
to  remain  of  its  present  size. 

An  inconvenience  now  exists,  occasioned  by  the  time  of  closing  the 
financial  year  of  the  Company  on  the  31st  of  October.  Tiie  trade 
continues  for  some  weeks  after  that  date,  and  thus  the  business  of 
parts  of  two  years  are  included  in  our  statements.  It  may  be  worthy 
of  consideration,  whether  it  would  not  be  advantageous  to  have  the 
time  of  closing  the  accounts  changed  to  December  31st,  and  that  of 
holding  the  annual  meeting  for  electing  officers  to  February.  A  change 
of  the  par  value  of  shares  might  also  be  advisable  to  make  them  cor- 
respond with  those  of  other  companies. 
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The  Managers  would  conclude  their  report  by  proposing  the  fol- 
lowing resolutions  for  the  consideration  of  the  meeting: 

Resolved,  That  the  Managers  of  the  Union  Canal  Company  be  and 
they  are  hereby  authorized,  to  take  such  measures  as  may  be  neces- 
sary to  procure  the  requisite  means  for  enlarging  the  canal,  or  any 
portion  thereof,  to  the  size  of  the  Pennsylvania  canal,  either  by  a  new 
issue  of  stock,  or  by  loan,  or  in  such  other  manner  as  they  may  deem 
expedient. 

Resolved,  That  the  Managers  be  requested  to  make  application  to 
the  Legislature  for  power  to  change  the  time  of  closing  the  accounts 
of  the  Company,  and  of  holding  the  annual  meeting  of  stockholders, 
and  also  for  dividing  the  shares  of  the  capital  stock  into  shares  of  fifty 
dollars  each. 

The  Treasurer's  accounts  of  receipts  and  expenditures,  together 
with  a  table  showing  the  tonnage  which  has  been  transported  on  the 
canal  during  the  past  year,  are  herewith  presented. 
By  order  of  the  Board. 

RoBT.  B.  Davidson,  President. 

Philadelphia,  Nov.  16th,  1847. 


Statement  of  the  Tonnage  which  passed  the   Union  Canal,  from 
Nov.  1,  1846,  to  Nov.  1,  1847. 

Flour,  23,470  barrels. 

Grain,  342,176  bushels,  - 

Iron, 

Iron  Ore, 

Anthracite  Coal,     - 

Bituminous  Coal, 

Charcoal, 

Lumber,  25,010,994  feet. 

Shingles,  6,869,193, 

Whiskey,  337  barrels. 

Salt,  40,416  bushels. 

Tobacco, 

Plaster,   - 

Lime,  43,056  bushels, 

Limestone, 

Seeds, 

Leather,  - 

Butter, 

Nails, 

Fish,  2204  barrels. 

Merchandize, 

Cordwood,  2782  cords, 

Sundries, 


139,256  tons,  IS  cwt.,  3  qrs. 


Tons. 

Cwt.  Qrs. 

- 

2,200 

6   1 

- 

8,707 

2   3 

- 

8,202 

9   3 

- 

9,512 

18  2 

- 

62,549 

S  0 

- 

2,702 

7  0 

- 

258 

15   1 

- 

25,233 

16  0 

- 

3,066 

12  0 

- 

45 

3   1 

- 

1,087 

17  2 

. 

76 

7  0 

- 

1,793 

7   1 

- 

1,537 

14   I 

- 

3,313 

15  1 

- 

58 

2  0 

- 

66 

6  0 

- 

57 

12  2 

- 

13 

8  0 

. 

299 

13  0 

- 

550 

1  0 

- 

3,725 

17  3 

- 

4,197 

18  2 

139,256 

18   3 

of  2240  lbs. 
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Mr.    Samuel's   Railway    Express    Engine. —  Light    Engines  for 

light  weights. 

To  those  who  can  read  the  signs  of  the  future  in  the  indications  of 
the  present,  last  Saturday  was  an  epoch  in  railway  affairs;  for,  on 
that  day,  "thought  became  a  fact,"  pregnant  with  consequences.  On 
that  day,  the  resident  engineer  of  the  Eastern  Counties'  Railway,  by 
the  aid  of  twenty-two  iixuidred  weight  of  metal,  timber,  fuel,  and 
water,  conveyed  seven  persons  from  London  to  Cambridge,  at  the 
rate  of  40  miles  per  hour — a  feat  which,  tip  to  that  period,  could  only 
be  accomplished  by  putting  in  motion  thirty  tons  of  inert  matter. 
To  those  who  ask  the  cxd  bono?  we  reply  that  it  is  an  indication  of 
a  reduction  in  the  working  expenses  of  railways,  by  the  diminution 
of  dead  weight — an  indication  of  increased  durability  of  rails  and 
roadway,  and  reduction  in  the  cost  of  maintenance  of  way — an  indi- 
cation of  greater  speed  than  has  yet  been  attained,  and  at  a  lessened 
cost — an  indication  of  yet  cheaper  transit  to  the  community,  with 
increased  profit  to  the  shareholders — an  indication  of  the  extended 
use  of  railways,  in  many  modes  not  hitherto  dreamt  of — an  indication 
that  steam  carriages  on  railways  may  be  advantageously  applied  to 
many  purposes  for  which  steam  tugs  (the  existing  locomotives)  are 
not  well  adapted — and  more  than  an  indication,  a  direct  offer,  by 
auiliority,  to  the  periodical  press,  to  forward  their  reporters  and  mes- 
sengers to  the  various  scenes  of  their  labors,  on  future  occasions,  at  a 
cost  of  one-fourth  the  price  hitherto  charged.  This  is  no  merely 
curious  experiment,  but  practical  everyday  business.  Several  pounds 
per  day  is  the  cost  of  an  ordinary  locomotive — fewer  shillings  is  the 
cost  of  this  new  candidate  for  passenger  transit.  And  be  it  remem- 
bered that  this  first  "steam  carriage"  on  railways, satisfactory  though 
it  be,  still  lacks  the  improvement  of  experience.  The  amount  of 
improvement  in  the  second  of  its  class  we  cannot  yet  pronounce 
upon;  but  it  is  calculated  that  two  tons  of  matter  will  convey  twenty 
passengers,  in  a  closed  carriage,  at  the  rate  of  sixty  miles  per  hour; 
40  cwt.  of  dead  load  to  30  cwt.  of  available  load,  or  duty.  And,  after 
that  experience  be  gained,  it  is  probable  that  the  third  carriage  will, 
with  a  dead  load  of  60  cwt.,  convey  sixty  passengers,  or  90  cwt.,  for 
the  dead  load  will  diminish  in  proportion  to  the  number  of  passengers. 

A  stage-coach  of  former  times  weighed  about  1  ton  ;  the  four  horses 
and  harness,  about  H  tons — 50  cwt.;  guard  and  coachman,  3  cwt. ; 
total,  53  cwt.  By  this  apparatus,  17  passengers  were  carried  at  a  rate 
of  10  miles  per  hour — about  24  cwt., — so  that  2  cwt.  dead  load  carried 

I  cwt.  available  load. 

An  engine,  tender,  three  first,  and  six  second  class  carriages,  with 
driver,  stoker,  and  guards,  weigh  about  70  tons  on  the  Eastern  lines. 
They  will  carry  192  passengers,  at  the  rate  of  30  miles  per  hour — 
about  2SScwt.  of  available  load  to  1,400  cwt.  of  dead  load,  or  about 
5  cwt.  dead  load  to  1  cwt.  available  load. 

A  Great-Western  express  train  weighs  about  70  tons.  The  pas- 
sengers, 128  in  number,  weigh  about  9§  tons,  which  will  be  near 

II  cwt.  dead  load  to  1  cwt.  available  load. 
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The  Eastern  Counties'  steam  carriage  weiglis  22  cwt,,  and  carries 
7  passengers,  weight  10|  cwt. ;  about  2  cwt.  of  dead  load  to  1  cwt.  of 
available  load.  This  is  about  equivalent  to  the  old  stage-coach,  in 
proportion  of  materials,  at  quadrupled  speed. 

But  if,  at  a  future  time,  3  tons  of  dead  load  will  carry  4^  tons  of 
available  load,  that  will  be  the  proportion  of  1  cwt.  of  dead  load  to 
1*  cwt.  of  available  load. 

It  is  not  possible  that  principles  of  so  great  importance  should  be 
suffered  to  lie  in  abeyance;  and  we  think  that  the  Directors  of  tlie 
Eastern  Counties'  Railway  have  shown  great  clear-sightedness  in 
sanctioning  their  engineer,  Mr.  Samuel,  in  so  important  au  experi- 
ment. We  foresee  numerous  purposes  to  which  these  steam-carriages 
may  be  applied,  and  shall  be  much  surprised  if  the  Post-office  do  not 
grapple  at  once  with  so  cheap. a  means  of  rapid  transit:  and  we  shall 
also  be  surprised  if  it  does  not  induce  the  Directors  to  institute  in- 
quiries and  experiments  as  to  what  amount  of  power  is  actually 
generated  in  their  engines,  for  the  purpose  of  overcoming  their  own 
friction.  The  result  of  this  novel  vehicle  is  most  creditable  to  all  the 
parties  concerned.  We  believe  that  Mr.  Samuel  was  the  original 
propounder  of  it,  for  the  Eastern  Counties'  Railway;  and,  when 
sanctioned  by  the  Directors,  the  working  drawings  were  made,  under 
his  superintendence,  by  his  then  assistant,  Mr.  Reynolds.  It  was 
constructed  by  Messrs,  Adams,  of  the  Fairfield  \Vorks,  and  we  shall 
be  glad  to  witness  the  launching  of  the  second  of  its  class  from-the 
same  establishment. — Railway  Record,  Oct.  30t/i. 

London  Mech.  Ma?. 
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List  of  Jimerican  Patents  which  issued  in  the  month  of  October y 
1846, — loith  Exemplifications,  by  Charles  M.  Keller,  J3 gent  for 
procuring  Patents,  and  late  Chief  Examiner  of  Patents  in  the 
U.  S.  Patent  Office. 

1.  For  a  New  and  Useful  Self-acting  Mule  for  Spinning  Cotton  and 
other  Fibrous  Substances  ;  William  Mason,  Taunton,  Massachu- 
setts, October  3. 

The  patentee  says, — "The  motions  of  the  mule  may  be  divided 
into  three  series,  which  are  subdivided  in  the  action  of  the  apparatus. 
The  first  series  consists  in  the  drawing  out  of  the  carriage,  the  revolv- 
ing of  the  drawer  rollers,  and  the  whirling  of  the  spindles,  by  means 
of  which  series  of  motions  the  roviugs  are  drawn  out  and  the  threads 
spun  and  twisted.  The  second  series  consists  of  backing  off,  as  it  is 
termed  ;  that  is,  turning  the  spindles  the  reverse  direction,  to  uncoil 
the  threads  from  the  points  of  the  spindles  to  the  cops,  and  turning 
down  or  depressing  the  front  faller ;  at  the  same  time,  to  place  all  the 
parts  in  a  proper  condition  for  the  third  series  of  motions,  which  con- 

8* 
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sists  of  putting  or  running  in  tiie  carriage,  winding  on  the  yarn  or 
threads,  by  giving  a  varying  motion  to  the  spindles  corresponding  to 
the  form  and  size  of  the  cops,  and  operating  the  faller  to  give  the 
proper  shape  to  the  cops. 

"  The  first  series  of  motions  is  regular.  The  carriage  is  drawn  out 
by  a  regular  motion,  effected  by  a  train  of  wheels  from  the  driving 
pulley  to  a  line  shaft,  which  carries  endless  chains  connected  with  the 
carriage  at  different  parts  of  its  length  to  insure  steadiness  of  motion. 
During  this,  the  draw  rollers  are  rotated  to  give  out  the  staple  as  it  is 
spun  by  another  train  of  wheels,  deriving  motion  from  the  same  source 
as  the  preceding,  and  in  manner  substantially  similar  to  other  mules; 
and,  at  the  same  time,  the  spindles  are  whirled  or  rotated  by  a  band, 
receiving  motion  from  a  pulley  on  the  shaft  of  the  driving  pulley,  as  in 
o^her  mules.  This  completes  the  first  series  of  motions,  in  which  I 
claim  nothing  new. 

"  At  the  end  of  the  first  series  of  motions,  the  threads  that  have 
been  spun  are  coiled  on  the  spindles  from  the  cops  to  their  points;  it 
is  therefore  necessary  to  uncoil  them,  (called  backing,)  preparatory  to 
winding  on,  and  at  the  same  time  to  depress  the  front  faller,  to  place 
it  in  a  proper  position  for  winding  on.  The  second  series  of  motions 
effects  these  purposes,  and  the  various  parts  of  the  mechanism  are  put 
in  a  proper  condition  to  effect  this  by  the  momentum  of  the  moving 
parts  at  the  end  of  the  first  series  of  motions.  This  constitutes  the 
first  part  of  my  invention.  As  the  carriage  approaches  the  end  of  the 
out  motion,  the  driving  belt  is  shifted  from  the  first  driving  pulley  to 
a  loose  pulley  by  the  side  of  it,  to  permit  the  momentum  of  the  mov- 
ing parts  to  complete  the  movements;  and  so  soon  as  these  are  accom- 
plished, a  balance  weight  is  carried  beyond  the  vertical  line,  and  falls 
over,  which  shifts  the  belt  from  the  loose  pulley  to  a  second  fast  pul- 
ley on  the  same  shaft  with  the  others ;  at  the  same  time,  the  trains  of 
wheels  that  operate  the  carriage  and  the  draw-rollers  are  liberated  by 
the  shifting  of  a  clutch,  and  at  the  same  time  a  friction  clutch  isbrought 
into  action,  thereby  connecting  the  band  that  drives  the  spindles  with 
a  sliding  rack,  (called  the  <  top-sliding  rack,')  which,  in  consequence  of 
this  connexion,  is  carried  by  the  momentum  of  the  spindles  suflBciently 
far  in  one  direction  to  give  by  its  return  the  required  motion  to  the 
spindles  in  the  reverse  direction,  to  uncoil  the  threads  from  the  upper 
part  of  the  spindles.  Whilst  the  rack  is  thus  moved,  the  second  fast 
pulley  sets  in  motion,  by  a  train  of  wheels,  a  crank  pin  that  works 
in  a  slot  in  a  connecting  rod,  and  this  crank  pin,  when  set  in  motion, 
is  a  little  below  a  line  passing  through  the  connecting  rod  and  the  axis 
of  motion,  so  that  the  crank  pin  moves  a  short  distance  before  it  be- 
gins to  move  the  connecting  rod ;  this  period  of  time  is  sufficient  to 
permit  the  momentum  of  the  spindles  (as  above  stated)  to  draw  the 
sliding  rack  to  the  distance  required,  to  be  in  a  condition,  by  its  return 
movement,  to  give  the  '  backing-off'  motion  to  the  spindles.  The 
crank  pin,  then,  in  making  a  semi-revolution,  carries  the  connecting 
rod  with  it;  and  this  being  in  cotmexion  with  the  lever  of  a  rock- 
shaft,  provided  with  a  toothed  pulley,  around  which  passes  a  chain 
attached  to  the  end  of  the  sliding  rack,  draws  it  (the  rack)  for  a  short 
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distance  in  a  reverse  direction,  and  thus  causes  it  to  give  thebacking- 
ofF  motion  to  the  spindles,  to  uncoil  the  threads,  at  the  same  time  de- 
pressing the  front  faller  to  bring  the  threads  in  a  proper  position  for 
winding  on  ;  this  latter  being  effected  by  having  one  end  of  the  shaper 
or  copiifg  rail  jointed  to  a  lever  on  the  rock  shaft  above  mentioned. 
The  chain  attached  to  the  rack,  and  which  communicates  motion  to 
it,  is  kept  tight  by  being  passed  over  a  pulley  and  having  a  weight 
suspended  to  it.  When  the  top  sliding  rack  is  carried  forward  by  the 
momentum  of  the  spindles,  at  the  end  of  the  first  series  of  motions  it 
is  gradually  arrested,  and  with  it  the  spindles,  by  means  of  a  spring 
brake  of  a  peculiar  construction,  viz  :  On  the  rock  shaft  there  is  a 
bent  lever,  to  one  end  of  which  is  connected  a  helical  spring,  also  at- 
tached to  an  arm  jointed  to  the  other  end  of  the  bent  lever ;  and  by 
the  side  of  and  attached  to  the  toothed  wheel,  around  which  passes 
the  chain  on  the  end  of  the  sliding  rack,  and  which  turns  freely  on 
the  rock  shaft,  there  is  a  ratchet  wheel,  and  by  the  side  of  it  a  cam- 
plate  provided  with  a  hand  or  catch,  by  means  of  which  the  ratchet 
and  toothed  wheels  are  carried  around,  when  the  cam-plate  is  carried 
around,  by  the  action  of  the  spring  brake  on  the  cam-form  of  its  peri- 
phery. And  when  this  has  been  carried  far  enough  round,  the  catch 
is  liberated,  to  permit  the  return  of  the  parts,  by  means  of  an  arm  or 
lever  jointed  to  one  end  of  the  bent  lever,  which  is  made  to  lift  the 
catch  from  the  teeth  of  the  ratchet  wheel.  As  the  cops  increase  in 
diameter,  it  is  evident  that  the  backing-off  motion  must  be  diminished, 
and  this  is  effected  by  making  the  connecting  rod  above  mentioned  in 
two  parts,  the  first  connected  by  one  end  (as  above  stated)  with  the 
crank  pin  which  actuates  it,  and  which  works  in  a  slot  to  give  motion 
to  the  rod  in  one  direction  only,  (the  crank  being  then  at  liberty  to 
turn  without  imparting  any  motion  longitudinally  to  the  rod,}  and  the 
other  end  being  jointed  to  a  curved  arm,  that  vibrates  on  a  steel  pin, 
and  the  other  part  of  the  connecting  rod  is  jointed  to  the  arm  of  the 
rock  shaft,  and  to  a  slide  that  works  in  a  curved  groove  in  the  vibrat- 
ing arm,  so  that,  as  this  slide  is  moved  from  or  towards  the  axis  of 
motion  of  the  arm,  the  rock  shaft  will  be  vibrated  more  or  less;  and 
this  slide  is  moved  in  or  out  by  being  in  connexion  with  the  mechan- 
ism that  operates  the  motions  of  the  coping  rail,  and  which,  therefore, 
will  be  described  under  the  third  series.  At  the  end  of  the  backing- 
off  motion,  the  vibrating  arm  of  the  connecting  rod  is  hooked  and 
held  by  a  catch  until  the  carriage  is  run  up,  and  then  liberated  to  per- 
mit the  parts  to  resume  their  appropriate  positions  preparatory  to  a 
repetition  of  the  operations. 

''At  the  end  of  the  second  series  of  motions  the  third  series  of  mo- 
tions commences,  and  these  constitute  the  second  part  of  my  inven- 
tion. The  carriage  is  run  in  by  a  crank  motion,  which  has  the  effect 
to  gradually  start  it  from  a  state  of  rest  and  accelerate  its  motion  to 
the  middle  of  its  course,  and  then  gradually  diminish  its  motion  until 
it  is  brought  to  a  state  of  rest ;  thus  avoiding  all  tendency  to  break  the 
threads  consequent  upon  all  sudden  motions.  This  is  effected  in  the 
following  manner,  viz :  When  the  shipping  lever  is  operated  at  the 
end  of  the  first  series  of  motions,  a  clutch  on  a  shaft  carried  by  a  sec- 
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ond  fast  pulley  is  shifted  ;  and  as  this  chitch  has  but  one  tooth,  the 
shaft  is  thereby  permitted  to  make  part  of  a  revolution,  during  which 
the  second  series  of  operations  takes  place  before  it  (the  clutch)  be- 
gins to  act,  and  then  it  communicates  motion  to  a  large  cog  wheel 
provided  with  a  crank  pin,  that  actuates  a  connecting  rod  jointed  to 
a  rack,  (below   the   top-sliding  rack  above  described,)  the    teeth   of 
which  take  into  the  teeth  of  a  pinion  on  the  shaft  of  one  of  the  train 
of  wheels  that  communicates  motion  to  the  carriage,  thereby  impart- 
ing the  desired  movement.  The  winding  on  of  the  yarn  during  the  run- 
ning in  of  the  carriage  is  effected  by  the  top  sliding  rack,  which  for 
this  purpose  is  carried  by  the  rack  just  described,  by  means  of  such 
connexions  as  admit  ot  modifying  the  motions  of  the  top  sliding  rack, 
which  drives  the  spindles  in  winding  on.     Motion  is  communicated 
from  the  bottom  to  the  top  rack  in  the  following  manner:  On  the  end 
of  the  lower  rack,  and  by  the  side  of  it.  there  is  a  stud-pin  on  which 
turns  a  scroll  cam,  and  to  that  part  of  its  periphery  which  is  nearest 
the  axis  is  attached  one  end  of  a  chain,  which   passes  from  thence 
around  a  roller  that  turns  on  a  stud-pin  at  the  side  of  the  lower  rack, 
and  is  then  carried  back  and  attached  by  a  short  arm  to  the  top  slid- 
ing rack,  so  that  when  the  lower  rack  slides,  the  top  rack  will  move 
with  it,  provided  the  scroll  cam  remains  immovable  on  its  axis  ;  but 
the  motion  of  the  top  rack,  during  each  operation,  must  have  a  mo- 
tion accelerated  relatively  to  that  of  the   lower  rack,  to  increase  the 
rotation  of  the  spindles  as  the  threads  are  wound  round  on  a  gradual- 
ly diminishing  diameter  of  the  conical  form  of  the  cops.     This  is 
effected  by  causing  the  scroll  cam  to  turn  on  its  axis  during  the  motion 
of  the  rack,  by  having  a  wheel  attached  to  and  turning  with  it,  to  tlie 
periphery  of  which  is  attached  one  end  of  a  chain  that  passes  round 
it,  and  is  attached  by  the  other  end  to  another  part  of  the  machine, 
so  that,  if  this  part  of  the  attachment  remains  fixed,  a  regular  accele- 
rated motion  will  be  given  to  the  top  rack  relatively  to  the  motion  of 
the  lower  rack,  and  necessarily  the  spindles  will  have  their  rotation 
accelerated  relatively  to  the  motion  of  the  carriage.     These  relative 
motions  of  the  two  racks,  as  described,  are  such  as  are  required  after 
the  base  of  the  cops  has  been  formed,  for  then  the  threads  are  wound 
regularly  on  a  cone  ;  but  in  forming  the  base  of  the  cops  the  first 
winding  is  on  the  naked  spindles,  at  which  time   the  motion  of  the 
spindles  should  correspond  with  that  of  tlie  carriage  ;  and  from  the 
commencement  until  the  base  is  formed,  the  accelerated  motion  should 
be  gradually  brought  into  play  to  give  the  conical  form   to  the   cops. 
This  is  effected  by  having  the  chain  that   winds  on  llie   wheel   that 
turns  with  the  scroll  cam  attached  to  a  slide  that  works  on  a  screw 
in  a  vibrating  arm,  the  outer  end  of  which  is  jointed  to  another  arm 
of  equal  length  that  turns  on  the  end  of  the  stud  on  which  the  scroll 
cam  and  wheel  turn,  so  that  when  the  slide  is  at  the  lower  end  of  the 
arm — the  two  arms  being  of  ecjual  length — the  motion  of  the  wheel 
with  the  rack  will  not  cause  it  to  wind  up  the  chain,  but,  as  the  slide 
is  drawn  up  towards  the  axis  of  vibration  of  the  arm,  one  end  of  the 
chain  will  necessarily  move  through  a  less  space  than  the  other,  and 
thus  causs  the  wheel  with  the  scroll  cam  attached  thereto  to  turn  on 
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its  axis,  and  thus  to  vary  thft  motion  of  the  top  rack,  and  tliereby 
adapt  the  motion  of  the  spindles  to  the  varying  diameter  of  the  base 
of  the  cops.  The  screw  in  the  vibrating  arm  that  carries  this  slide  is 
in  connexion,  by  means  of  appropriate  cog  wheels,  with  a  horizontal 
ratchet  wheel,  which  is  free  to  move  when  the  arm  vibrates  in  one 
direction,  but  held  by  the  hand  or  catch  wlien  the  arm  vibrates  in  the 
reverse  direction,  for  the  purpose  of  turning  the  screw  to  move  the 
slide ;  and  this  hand  or  catch  is  governed  by  an  apparatus  called  a 
butterfly,  which  isacted  upon  by  an  armfromthe  counter  faller  when  the 
tension  of  the  threads  is  too  great,  and  thus  throws  tlie  hand  into  the 
teeth  of  the  wheel,  that  the  vibration  of  the  arm  shall  operate  the 
slide,  the  hand  or  catch  being  disengaged  at  each  running  out  of  the 
carriage.  The  last  of  the  third  series  of  motions  is  the  operation  of 
the  coping  rail  for  operating  the  faller,  which,  being  essentially  simi- 
lar to  otiiers,  needs  no  special  notice  here. 

"At  the  end  of  the  running-in  motion  of  the  carriage,  a  pin,  on  an 
arm  projecting  from  the  shaft  of  the  crank  that  operates  the  under  rack, 
liberates  the  catch  that  holds  the  connecting  rod,  by  which  the  back- 
ing-off  motion  is  effected  ;  and  so  soon  as  it  is  liberated,  the  weight  of 
the  o'jachinery  attached  draws  it  back  ;  and  to  prevent  any  sudden  jar 
by  this  operation,  the  crank  pin  which  operates  the  connecting  rod  in 
one  direction  is  so  governed  in  its  revolutions  as  to  be  nearly  a  semi- 
revolution  from  its  point  of  departure  at  the  commencement  of  the 
backing-off  operation,  so  that  the  force  required  for  carrying  it  back 
to  this  position  is  sufficient  to  ease  off  the  motion  of  the  returning 
parts.  This  crank  pin  is  held  in  the  position  just  indicated  by  a  brake 
within  the  second  fast  pulley,  and  this  brake  is  connected,  by  a  joint 
link  and  lever,  with  the  arm  of  the  connecting  rod  of  the  backing-off 
apparatus,  which,  when  drawn  back,  forces  the  brake  in  contact  with 
the  pulley,  and  arrests  the  train  of  wheels  and  this  crank  pin  hi  their 
appropriate  place. 

"  When  finishing  the  cops,  it  is  important  to  wind  the  threads  on 
tight  at  the  point,  particularly  as  the  upper  ends  of  the  spindles  are 
tapering.  This  is  effected  by  forming  the  connexion  between  the 
chain  and  the  end  of  the  top  sliding  rack  by  means  of  a  vibrating 
frame,  from  which  projects  another  arm,  that  has  a  chain  jointed  to 
it  extending  to  and  winding  on  an  arbor,  which  arbor  has  a  ratchet- 
wheel  on  it,  which  is  carried  a  part  of  a  revolution  at  each  operation 
of  the  mule  by  a  hand  on  the  arm  of  the  connecting  rod  of  the  back- 
ing-off motion  ;  and  this  auxiliary  chain  is  of  such  length  that  it  con- 
tinues to  be  wound  upon  the  arbor  without  affecting  the  operations 
of  any  part  of  the  machinery  until  the  cops  are  nearly  completed, 
and  then  it  becomes  so  short  as  to  be  brought  in  contact  with  a  per- 
manent arm  towards  the  end  of  the  winding-on  operation  ;  and  when 
thus  brought  in  contact  with  this  arm,  it  suddenly  shortens  the  chain 
that  forms  the  connexion  between  the  two  racks,  and  necessarily  in- 
creases the  rotation  of  the  spindles,  which,  as  a  necessary  consequence, 
draws  the  threads  tighter  on  the  spindles." 

Claim. — "  I  have  thus  described  the  general  character  of  my  inven- 
tion, and  the  manner  of  constructing  and  using  the  same;  but  before 
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pointing  out  what  I  claim  as  my  invention,  I  wish  it  to  be  distinctly 
understood  that  I  do  not  limit  myself  to  the  precise  form  and  con- 
struction of  the  various  psrts  employed,  nor  to  the  precise  arrange- 
ments described,  as  I  consider  all  mechanical  equivalents  as  withiu 
the  limits  of  my  invention;  what  I  claim,  therefore,  as  my  invention, 
and  desire  to  secure  by  letters  patent,  is — 

"  1st.  The  disconnecting  of  the  mechanism  employed  in  running  out 
the  carriage  and  turning  the  draw  rollers  from  the  mechanism,  which 
gives  the  whirling  or  spinning  motion  to  the  spindles  when  the  driving 
power  is  shifted  from  these,  the  first  series  of  motions,  to  enable  the 
spit]dles  to  continue  their  motion  by  inertia,  independent  of  the  other 
motions,  by  means  of  the  clutch  box,  (or  its  equivalent,)  which  forms 
the  connexion  between  the  three  movements  constituting  the  first 
series  of  motions,  whereby  the  momentum  of  the  spindles  can  be 
employed  for  preparing  the  parts  for  the  backing-off  motion,  sub- 
stantially as  described. 

"2d.  The  method  of  preparing  the  parts  for  the  backing  off  motion, 
by  means  of  the  momentum  of  the  spindles,  by  connecting  them  with 
the  backing-off  apparatus  by  means  of  the  friction  clutch,  or  any 
equivalent  therefor,  substantially  as  described. 

"  3d.  The  backing-off  apparatus,  consisting  of  the  combination  of 
the  top  sliding  rack,  which  communicates  motion  to  the  spindles;  the 
rocking  shaft,  with  its  cam  and  spring  brake,  and  other  appendages, 
and  the  connecting  rod,  operated  by  the  crank;  all  substantially  as 
described. 

"4th.  The  method  of  decreasing  the  backing-off  motion  to  correspond 
with  the  increased  length  of  the  cops,  by  means  of  the  slide  in  the 
intermediate  arm  of  the  connecting  rod,  (between  the  two  sections  of 
the  connecting  rod,)  by  means  of  which  the  rocking  motion  of  the 
rock  shaft  is  gradually  decreased,  substantially  as  described, 

"5ih.  Combining  the  train  of  wheels  which  actuate  the  backing-oiT 
motion  of  the  carriage  by  means  of  a  clutch,  substantially  as  herein 
described,  which  admits  of  the  necessary  backing-off  motion  before 
the  tooth  of  the  clutch  starts  the  carriage,  whether  this  be  effected  by 
a  clutch,  or  by  any  other  means,  substantially  the  same. 

"6th.  Running  in  the  carriage  by  means  of  a  crank  motion,  which 
actuates  a  sliding  rack  that  communicates  the  desired  motion  to  the 
carriage,  so  as  to  start  and  arrest  it  gradually,  substantially  as  de- 
scribed, to  avoid  any  sudden  strain  or  jar  upon  the  threads. 

"7th.  The  method  of  communicating  the  windiiig-on  motion  to  the 
spindles  from  the  main  rack,  which  runs  in  the  carriage,  by  combining 
the  said  main  rack  with  the  top  sliding  rack  by  means  of  a  chain  and 
scroll  cam,  or  their  equivalents,  by  means  of  which  combination,  in 
connexion  with  the  form  of  the  cam,  the  motions  of  the  spindles  so 
correspond  with  that  of  the  carriage  as  to  wind  the  thread  on  the 
conical  forms  of  the  cops,  as  described. 

"Sth.  The  method  of  varying  the  winding-on  motion  of  the  spindles, 
to  form  the  base  of  the  caps,  by  means  of  the  slide  and  chain,  which 
vary  the  motions  of  the  wheel  that  is  attached  to  and  which  rotates 
the  scroll  cam,  substantially  as  described,  whether  the  slide  be  opcr- 
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ated  by  the  vibration  of  the  arm  on  which  it  slides,  or  by  any  other 
means,  substantially  as  herein  described. 

"9lh.  The  method  of  regulating  the  motion  of  the  slide  that  varies 
the  motion  of  the  scroll  cam  of  the  winding-on  motion,  by  means  of 
what  is  termed  the  butterfly  and  its  appendages,  when  this  is  acted 
upon  by  the  counter  faller,  operated  by  the  tension  ot  the  thread,  sub- 
stantially as  described :  and 

"lOlh.  The  method  of  winding-on  the  threads  tighter  at  the  points 
of  the  cops,  when  finished,  than  by  means  of  the  apparatus  which 
gives  to  the  top  sliding  rack  an  increased  motion  towards  the  end  of 
the  operation  ;  the  said  apparatus  consisting  of  a  chain,  which  is 
connected  with  the  chain  that  forms  the  connexion  between  the  main 
and  top  rack,  and  which  is  gradually  wound  up,  and  strikes  against 
an  arm  towards  the  end  of  the  operations  of  the  mule  to  shorten  the 
connexion  between  the  two  racks,  and  thus  increase  the  winding-on 
motion  of  the  spindle,  as  described." 


2.  For  an  Improved  Self-Feeding  Straw  Cutter;  James  T.  W^ade, 

Augusta,  Georgia,  October  3. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  [)ateiit,  is  the  combination  of  the  brushes  with  the  gauge  boards, 
vibrating  frame,  and  cutting  blade,  substantially  in  the  manner  and 
lor  the  purpose  herein  set  forth." 


3.  For  an  Improvement  called  ^'-the  Inclined  Pistofi;^'  James  Rich- 
ards, New  York,  October  3. 

Claim. — "What  1  claim  as  new  in  my  invention,  and  desire  to 
secure  by  letters  patent,  is  the  use  and  application  to  pistons  of  the 
three  or  more  inclined  elastic  wings,  breaking  joints,  and  fitted  to  each 
other  as  described,  of  cast  iron,  or  any  suitable  material,  working  out 
the  principle  I  have  above  mentioned,  and  combined  together,  and 
with  a  piston  bulkhead  and  follower,  or  any  substitutes  for  them,  and 
working  together  in  manner  substantially  as  above  set  forth  and 
made  known." 


4.  For  an  Improve^nent  in  Looms  for  weaving  Ribbo)is,  and  other 

narrow  stuffs;  Carl  V.  Ganahl,  (assignor  to  Francis  V.  Ganahl,) 

Junsbruck,  Austria,  October  3. 

The  patentee  says,  "The  nature  of  my  invention  consists  in  con- 
structing a  loom  for  weaving  ribbons  and  other  narrow  goods,  which 
can  he  driven  with  great  rapidity,  by  steam  or  other  power,  requiring 
only  one  person  to  tend  20  to  50  stands,  all  of  which  are  driven  by 
one  axle,  as  there  is  a  regulator  and  stop  attached  to  each  stand." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  bv 
letters  patent,  is,  first,  the  pickers  constructed  as  above  described,  and 
also  their  combination  with  the  lathe,  in  the  manner  and  for  the  pur- 
pose herein  set  forth. 
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"Secondly,  I  claim  regulating  the  take-up  motion,  by  means  of  a 
roller  which  rests  against  the. cloth  beam,  acting  on  an  upright  rod, 
with  a  gauge  thereon  to  curtail  gradually  the  motion  of  the  pawl,  and 
thus  decrease  the  distance  the  cloth  beam  turns  as  it  enlarges,  con- 
structed and  combined  substantially  as  herein  made  known. 

"Thirdly,  I  claim  the  combination  of  the  jacquard,  constructed  as 
above  described,  with  the  upright  rods,  in  the  manner  and  for  the 
purpose  before  specified. 

"Lastly,  1  claim  the  apparatus  for  stopping  the  loom — that  is  to 
say,  the  forked  lever,  arms,  eccentric,  hook,  catch,  and  upright  bar — 
constructed  and  arranged  as  herein  described,  in  combination  with 
the  shipper  for  casting  oft'  the  belt  and  stopping  the  loom." 


5.  For  an  Improvement  ifi  the    Glass    Finniace;  Deming    Jarvis, 

Boston,  Massachusetts,  October  3. 

Claim. — "  What  I  claim  as  my  invention  and  improvement,  is  ex- 
tending the  fire-place  and  flame  chamber  entirely  around,  and  so  as 
to  encompass  the  melting  pot,  in  the  manner  substantially  as  above 
described,  instead  of  placing  the  fire-place  entirely  on  one  side  of  the 
pot,  as  is  the  custom  in  ordinary  glass  furnaces." 


6.  For  an  Improvement  in  Threshing  Machines;  Walden  Eddy, 
Duchess  county,  New  York,  and  John  A.  Toplin,  Washington 
county.  New  York,  October  3. 

Claim. — "What  we  claim  as  our  invention,  and  desire  to  secure 
by  letters  patent,  is  the  mode  of  inserting  the  teeth  in  the  cylinder  to 
threshing  machines,  in  combination  with  the  manner  of  making  the 
threshing  cylinder  in  several  sections  of  cast  iron  heads,  the  whole 
constructed  and  operating  in  the  manner  and  for  the  purpose  herein 
before  described." 


7.  For  an  Improved  Stove  for  Cooking  and  Warming  Apartments; 

Adam  C.  Conde,  Schenectady,  New  York. 

The  patentee  says, — "  My  stove,  in  its  general  construction,  is 
similar  to  many  other  cooking  stoves.  It  has  two  ovens,  one  of  them 
placed  above  the  other,  with  a  flue  space  between  them;  but  this  flue 
space,  and  one  in  front  of  the  two  ovens,  and  at  the  back  of  the 
upper  oven,  do  tiot  admit  any  portion  of  the  draught  from  the  fire 
chamber,  but  used  for  the  passage  of  air  that  is  heated  by  the  action 
of  the  fire  throngh  the  back  plate  of  said  fire  chamber,  and  the  air 
so  lieated  is  to  be  subsequently  conducted  through  suitable  tubes  to 
the  apartments  whicli  it  is  desired  to  heat.  The  draught  direct  from 
the  fire  is  conducted  to  the  exit  or  smoke  pipe,  through  flues  espe- 
cially appropriated  to  that  object." 

Claim.—"  Having  thus  fully  described  tlie  manner  in  which  I  con- 
struct and  arrange  the  flues  of  my  air-heating  stoves,  what  I  claim 
therein  as  new.  and  desire  to  secure  by  letiers  patent,  is  the  particular 
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manner  of  arranging  the  air-heating  fines  in  front  of,  between,  and 
beliind  the  ovens,  in  combination  with  the  Hues  for  carrying  off  the 
gaseous  product  of  combustion,  the  whole  arrangement  and  combi- 
nation being  substantially  the  same  with  that  herein  made  known.'' 


8.  For  an  Improved  process  and  apparatus  for  the  Mannfacture  of 

Lenses;  Henry  M.  Paine,  Nortli  Oxford,  Massachusetts,  October  3. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  first,  the  combination  of  the  furnace  and  fusing  oven, 
in  the  manner  described. 

"  Second,  the  construction  of  the  ''curvator,"  with  its  guides,  sub- 
stantially as  herein  set  forth. 

"Third,  the  process  by  which  any  required  parabolic  form  or  cur- 
vature may  be  given  to  the  lens,  as  herem  set  forth  in  detail." 


9.  For  an  Improved  machine  for  cutting  Laths;  James  JNI.  Winslow, 

Campbellsport,  Ohio,  October  3. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  of  arranging  tlie  bearings  of  the  feed 
roller  in  plates  fastened  to  the  outsides  of  the  central  posts,  in  combi- 
nation with  the  revolving  pointed  feed  roller,  eccentric  rack,  and  re- 
volving pinions,  for  raising  and  feeding  the  logs  to  the  knives." 


10.  For  an  Improved  Stock,  for  the  neck;  Charles  Fanshaw,  New 

York,  October  3. 

Claim. — "  What  I  claim  as  new,  and  of  my  invention,  and  desire 
to  secure  by  letters  patent,  is  the  introduction  and  application  of  an 
elastic,  metallic,  or  other  band,  to  a  stock  frame  for  the  neck,  for  the 
purpose  as  herein  substantially  set  forth." 


11.  For  Improvements  in  the  Manufacture  of  Gas;  Geoige  Michaels, 

Paris,  France,  October  3. 

Claim. — "  Having  thus  described  the  invention,  and  the  best  means 
I  am  acquainted  with  for  performing  the  same,  I  would  have  it  un- 
derstood that  what  I  claim  is  the  hereinbefore  explained  improve- 
ment in  the  manufacture  of  gas  from  anthracite  or  other  equivalent, 
for  the  purpose  of  lighting  or  heating;  the  same  consisting  in  the 
employment  of  a  closed  furnace,  (constructed  and  combined  wuh  a 
gasometer,  as  described,)  and  streams  or  jets  of  heated  steam  and  air 
forced  into  the  charge  thereof  in  a  state  of  combustion,  all  in  the 
manner  as  above  specified, 

<' I  also  claim  the  peculiar  manner  of  increasing  the  illuminaiing 
power  of  the  gas,  (generated  as  above,)  through  the  agency  of  oil  or 
turpentine,  or  other  equivalent  matter,  by  causing  the  gas  to  pass 
through  the  olefiant  fluid,  and  be  impregnated  by  it  essentially  as  set 
forth." 
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12.  For  Improvements  in  the  manufacture  of  Sugar  frovi  Cane  or 
other  Plants;  George  Michaels,  Paris,  France,  October  3. 
Claim. — "Having  thus  described  my  discovery,  I  shall  claim  my 
heretofore  specified  improved  manner  of  preparing  the  canes  or  sac- 
charine plants,  treating  them  and  extracting  the  sugar  by  dissolution; 
the  same  consisting  in  cutting  the  canes  or  plants  transversely  through 
their  saccharine  cells,  and  into  very  thin  slices,  immersing  them  in  hot 
water,  and  rendering  insoluble  and  inert,  during  the  process  of  disso- 
lution, such  chemical  substances  of  the  cane  as  would  otherwise  exert 
an  injurious  influence  or  chemical  action  upon  the  saccharine  matter. 
"I  shall  claim  the  use  of  oxalate  of  alumina,  as  above  set  forth, 
for  the  purpose  of  exerting  the  necessary  chemical  action  upon  tlie 
aforesaid  combination  of  sirop;  chlorophyle,  and  the  superabundance 
of  lime,  in  order  to  remove  these  two  substances,  and  particularly  the 
lime,  that  extraneous  chemical  matter  used  to  render  inert  these  sub- 
stances, which  would  otherwise  prove  injurious  to  the  sugar  during 
the  process  of  its  dissolution  from  the  cane,  as  described." 


13.  For  Improvements  in   Clocks;    John  M.  Schrock,  Millersburg, 
Ohio,  and  John  G.  Fischer,  Quincy,  Illinois,  October  3. 
W'e  omit  the  claim,  because  of  its  dependence  on  the  drawings. 


14.  For  an  Improved  Alachine  for  Gathering  Fruit;  William  Sedg- 
wick and  John  Brooks,  Poughkeepsie,  New  York,  October  3. 
Claim. — "What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  elastic  fingers  and  sliding  ring, 
arranged  and  operated  in  the  manner  and  for  the  purpose  set  forth, 
whether  constructed  precisely  in  the  manner  described,  or  other  mode 
substantially  the  same.  Also,  a  pair  of  shears  or  cutters  attached  to 
the  instrument  on  the  top,  or  otherwise  placed,  for  the  purpose  of 
cutting  off  the  stem  of  the  fruit  if  desired  ;  said  shears  being  closed 
by  the  closing  of  the  elastic  fingers.  Also,  the  flexible  hose  for  con- 
ducting the  fruit,  as  set  forth,  in  combination  with  the  apparatus  for 
gathering  it,  operated  in  the  manner  set  forth." 


15.  For  an  Improved  Crimping  Tool,  for  crimping  boots;  William 

Taylor,  Berlin,  New  York,  October  3. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in 
causing  the  leather  to  conform  to  the  shape  of  the  crimp,  by  forcing 
the  latter,  after  the  leather  has  been  applied  thereto,  between  two 
smooth  iron  jaws  of  peculiar  shape,  the  interval  between  said  jaws 
being  regulated  by  a  screw;  a  second  screw  acting  against  the  heel 
of  the  crimp,  and  serving  to  thrust  the  instep  thereof,  and  the  parts 
adjacent  thereto,  between  the  jaws,  as  before  mentioned." 

Claim. — "  Wiiat  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  adjustable  metallic  jaws  at- 
tached to  the  iron  bars  connected  with  the  cross  head,  with  the  fol- 
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lower  actuated  by  a  screw  passing  tlirough  the  cross  head,  and 
serving  to  thrust  the  crimp,  with  the  leatlier  tliereon,  between  said 
jaws;  the  whole  forming  a  hand  tool,  and  being  constructed  and 
operating  substantially  as  herein  described." 


16.  For  an  Improvement  in  Straw  Cutters;  William  J.  Rylander 

Columbus,  Georgia,  October  3. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in 
forming  and  hanging  the  knife  of  a  straw  cutter  so  as  to  cut  with  a 
diagonal  down  stroke,  across  the  box,  giving  the  most  effective  appli- 
cation of  the  knife  to  the  purpose  for  which  it  is  designed." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  knife,  constructed  in  the  manner  described,  in  com- 
l)ination  witli  the  manner  of  working  the  same,  so  that  it  shall  cut 
down  across  the  box  with  a  diagonal  drawing  stroke,  as  above  set 
forth." 


17.  For  an  Improvement  in  Carriage  Steps;  David  and  E.  Z.  Little, 

Gettysburg,  Pennsylvania,  October  7. 

The  patentees  say, — "  The  nature  of  our  invention  consists  in 
causing  the  steps  to  be  swiveled  round  under  the  carriage  when 
folded  up,  out  of  the  way  of  the  mud  and  dirt  thrown  from  the 
wheels,  and  without  turning  them  up  inside  of  the  carriage." 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  hy 
letters  patent,  is  constructing  the  steps  and  attaching  them  to  the  body 
of  the  carriage,  in  the  manner  described,  so  as  to  allow  them  to  be 
twined  under  the  body  when  not  in  use,  and  held  in  either  position, 
as  described." 


IS.  For  Improvements  in  Fire  and  other  Engines  for  throwing 
water;  Charles  W.  Grannis,  Persia,  New  York,  October  7. 
The  patentee  says, — -'It  is  well  known  that  in  fire  and  other  en- 
gines for  throwing  water,  the  air  vessel  into  which  the  water  is  forced 
on  its  way  to  the  discharge  pipe,  for  the  purpose  of  equalizing  the 
discharge,  by  the  elasticity  of  the  air  contained,  is  liable  to  a  serious 
objection,  viz : — that  of  mixing  the  air  with  the  water,  which  causes 
the  column  of  water  to  break  into  spray  on  leaving  the  discharge 
pipe,  and  that  if  the  engine  be  kept  at  work  for  any  considerable 
length  of  time,  all  the  air  is  discharged  from  the  vessel.  This  defect 
arises  from  the  imperfect  manner  in  which  the  air  vessel  is  connected 
with  the  cylinder  and  discharge  pipe,  in  such  manner  that  all  the  water 
has  to  be  forced  through  the  air  vessel. 

'•The  nature  of  my  invention,  devised  for  obviating  this  difficulty, 
consists  in  placing  the  air  vessel  of  a  double  acting  engine  between 
the  two  branch  pipes  which  form  the  connexion  between  the  two 
ends  of  the  cylinder  and  the  discharge  pipe,  and  connecting  the  air 
vessel  with  them  by  means  of  pipes  inclining  upwards  from  the  air 
vessel  to  tbe  branch  pipe,  or  rather  inclining  in  the  direction  of  the 
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discharging  current,  by  means  of  which  tliat  violent  agitation  which 
takes  place  within  the  air  vessel  on  the  usual  plan,  is  entirely  avoided, 
the  outward  current  being  without  the  vessel,  whilst  the  body  of  air 
within  the  vessel  is  pressed  on  either  side  by  the  pressure  of  the 
water.    This  constitutes  the  first  part  of  my  invention. 

"  It  is  a  well  known  physical  law,  that  all  fluids  issuing  from  a  ves- 
sel through  an  aperture,  take  a  rotary  motion,  and  hence  the  difficulty 
of  throwing  a  solid  unbroken  column  of  water — a  result  admitted  to 
be  very  important.  This  whirling  motion  of  the  water  is  necessarily 
due  to  the  force  applied,  and  by  that  much  reduces  the  distance  to 
which  the  column  would  otherwise  be  thrown.  The  object  of  my 
second  improvement  is  to  avoid  this  whirling  motion,  and  at  the  same 
time  save  the  power  thus  consumed,  and  consists  in  providing  the 
bore  of  the  discharging  nozzle,  or  pipe,  with  wings  parallel  with,  and 
converging  to,  the  axis  of  the  bore,  whereby  the  column  is  divided  into 
as  many  parts  as  there  are  wings,  and  the  rotation  of  the  water  pre- 
vented." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  arranging  the  air  vessel  of  double-acting  force  pumps 
between  the  two  eduction  or  branch  pipes,  when  the  connexion  is 
formed  by  means  of  two  pipes,  inclining  from  the  air  vessel  to  the 
branch  pipes  in  the  direction  of  the  issuing  columns,  as  described, 
whereby  the  discharge  of  air  from  the  vessel  is  effectually  prevented, 
and  the  elastic  force  of  the  air  exerts  a  more  direct  force  on  the  column 
of  water  at  the  end  of  the  stroke  of  the  piston  than  by  any  known 
arrangement. 

"And  I  also  claim  the  employment  of  a  wing  or  wings  within  the 
bore  of  the  nozzle  or  discharge  pipe  of  fire  and  other  engines  for 
throwing  water,  as  herein  described,  by  means  of  which  the  whirling 
motion  of  the  stream  is  prevented,  and  a  more  solid  coUimn  obtained 
than  by  any  other  known  method." 


19.  For  Improvements  in  the  Furnace  for  the  mantifactitre  of  Ar- 
ticles of  Iron  ;  William  H.  Passmore,  Wayne,  Maine,  October  7. 
The  patentee  says, — "For  the  purpose  of  heating  scythes  and  other 
articles  of  a  like  character,  up  to  the  proper  degree  for  hardening,  the 
general  practice  heretofore  has  been  to  take  them  in  their  cold  state 
and  to  pass  them  over  the  fire  in  a  heating-furnace,  constructed  for  that 
purpose,  taking  care  to  heat  them  as  equally  as  possible  in  every  part; 
but  as  scythes,  swords,  and  other  articles,  having  a  cutting  edge,  are 
unequal  in  thickness,  their  thinner  parts  are  the  most  quickly  heated, 
and  are  liable  to  be  injured  from  this  cause  before  their  backs  or 
thicker  parts  are  sufficiently  heated  for  hardening.  To  guard  against 
this  result  it  has  been  necessary  to  heat  them  slowly,  which  is  neces- 
sarily attended  with  much  loss  of  time,  whilst  after  all  the  evil  is  but 
partially  corrected.  In  my  improved  heating  furnace,  I  employ  a  case 
or  oven  of  cast  iron  for  the  purpose  of  heating  the  scythes  or  other 
articles,  previously  to  their  being  passed  over  the  fire  in  the  ordinary 
heating  furnace  ;  and  in  this  case  or  oven  I  bring  them  to  such  a  de- 
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gree  of  heat  as  will  enable  me  to  complete  the  heating  in  the  ordinary 
furnace  with  great  rapidity.  As  the  preparing  oven  contains  a  con- 
siderable number  v/hich  are  necessarily  placed  within  it,  they  have 
ample  time  to  allow  their  thicker  and  thinner  parts  to  be  brought  up 
to  the  same  degree  of  heat." 

Claim. — "  Having  thus  fully  described  the  construction  of  my  im- 
proved furnace  for  heating  scythes  and  other  articles  to  be  hardened, 
what  I  claim  therein  as  new,  and  desire  to  secure  by  letters  patent, is 
the  combination  of  the  preparing  case  or  oven  with  the  heating  fur- 
nace heretofore  employed  with  said  preparing  oven,  being  formed  and 
combined  with  the  furnace,  substantially  in  the  manner  and  for  the 
purpose  set  forth." 


20.  For  a  Machine  denominated  a  "  Rotary  Ciirve,""  to  be  used  in 
constructing  Cisterns;  Orlando  Owen,  Burlington,  Vermont,  Oc- 
tober 7. 

The  patentee  says, — "  The  usual  mode  of  building  cisterns  is  to  form 
an  inner  and  outer  curve  or  mould  of  wood  (the  outer  one  extending 
only  to  the  top  of  the  cylindrical  part  of  the  cistern)  with  the  space 
between  equal  to  the  thickness  of  the  wall,  which  is  formed  by  pour- 
ing in  small  stones  and  hydraulic  cement  until  it  reaches  the  top  of 
the  outer  curve,  it  is  then  carried  for  a  short  distance  on  the  top  of 
the  inner  curve  to  narrow  the  opening,  and  the  whole  suffered  to  dry, 
which  necessarily  takes  much  time,  as  the  curves  exclude  the  air  and 
the  cement  dries  very  slowly  ;  but  when  it  is  dry  the  inner  curve  can 
only  be  removed  by  breaking  it  to  pieces.  The  object  of  my  inven- 
tion is  to  avoid  this  inconvenience  and  to  save  much  of  the  time  re- 
quired for  drying  the  wall,  and  this  I  effect  by  means  of  a  segment 
curve  attached  to  one  end  of  an  arm  connected  with  a  central  stand- 
ard, in  such  manner  that  it  can  be  moved  around  the  standard,  and 
carried  up  and  down  and  inclined  to  form  the  top — the  arm  being 
made  in  two  parts  that  slide  on  each  other,  to  adapt  the  segment  curve 
first  to  enable  the  operator  to  trim  the  hole  in  the  earth  to  the  requir- 
ed diameter  for  the  outside  of  the  cistern,  and  then  to  the  inner  diame- 
ter thereof.  The  two  parts  of  the  arm  slide  on  each  other,  and  can 
be  secured  at  any  desired  point  by  means  of  a  set  screw,  and  it  is  con- 
nected with  the  central  standard  by  means  of  a  ferule,  to  which  it  is 
jointed,  which  ferule  can  be  held  at  any  desired  elevation  by  a  pin 
passing  through  holes  hi  the  standard  ;  and  for  the  purpose  of  giving 
the  arm  any  desired  inclination,  it  is  mortised  and  jilays  on  a  sector 
attached  to  the  upper  part  of  the  ferule,  and  provided  with  holes  and 
a  pin." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  segment  curve  with  the  arm, 
ferule,  and  standard,  for  the  purpose  and  in  the  manner  substantially 
as  described,  and  these  thus  combined  also  in  combination  with  the  sec- 
tor for  forming  the  arched  top  of  the  cistern,  substantially  as  describ- 
ed." 

9^ 
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21.  For  an  Improved  Washing  Machine;   H.  B.  Masser,  Sunbury, 

Pennsylvania,  October  7. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  car- 
rying the  whole  body  of  water  in  the  machine  up  to  one  end,  where 
it  is  allowed  to  percolate  through  the  clothes,  and  thus  wash  them 
without  pressing  or  rubbing  them,  by  simply  forcing  the  water  through 
the  clothes,  by  which  much  labor  is  saved  and  the  clothes  washed 
without  wearing." 

Claim. — "  Having  thus  fully  described  the  nature  of  my  invention, 
and  shown  the  operation  thereof,  what  1  claim  therein  as  new,  and 
desire  to  secure  by  letters  patent,  is  the  combination  of  a  dasher  hav- 
ing a  valve  therein,  as  above  described,  with  a  wash  board  and  side 
pieces,  so  arranged  as  to  allow  the  water  forced  up  by  said  dasher  in 
front  to  pass  behind  the  same,  substantially  in  the  manner  and  for  the 
purpose  set  forth." 


22.  For  an  Improved  Engine,  Operated  by  the  Explosion  of  Gases  ; 

Stuart  Perry,  New  York,  October  7. 

The  patentee  says, — "  My  first  improvement  consists  in  surrounding 
the  cylinder  of  the  engine  with  water,  to  carry  oflf  the  heat  generated 
by  the  explosion  of  the  gases,  and  keep  it  at  a  sufficiently  low  tempera- 
ture for  the  efficient  action  of  the  engine,  and  at  the  same  timein  cer- 
tain cases  to  employ  this  surrounding  water,  as  a  water  bath,  for  the 
retort  which  generates  the  inflammable  gas,  when  the  gas  is  generat- 
ed from  a  liquid  or  liquids,  the  heat  generated  by  the  combustion  of 
the  gases  being  sufficient  to  keep  the  water  at  the  temperature  requir- 
ed for  generating  the  gas,  whilst  the  water  carries  off  the  heat  from 
the  cylinder  to  prevent  its  being  overheated.  My  second  improvement 
consists  in  lubricating  the  piston  and  the  inside  of  the  cylinder  with 
water,  which  not  only  prevents  the  wear  of  the  parts,  but  at  the  same 
time  aids  in  preventing  these  parts  from  being  overheated.  ISIy  third 
improvement  consists  in  lubricating  the  piston  rod,  and  preventing  it 
from  being  overheated,  by  surrounding  it  with  water,  at  or  near  the 
stuffing  box.  My  fourth  improvement  consists  in  a  new  method  of 
inflaming  the  gases,  by  platiua  heated  by  the  heat  of  inflamed  jets  of 
gas  and  air  from  the  retort  acting  thereon,  the  platina  being  so  situat- 
ed as  to  communicate  by  a  valve  or  valves  directly  with  either  end  of 
the  cylinder,  or  with  the  passages  through  which  the  mixed  gas  and 
atmospheric  air  pass  to  either  end  of  the  cylinder.  And  my  fifth  im- 
provement consists  in  the  employment  of  a  receiver  containing  con- 
densed atmospheric  air  for  starting  the  engine,  in  combination  with 
another  receiver,  and  with  an  air  pump,  by  means  of  which  atmos- 
pheric air  is  forced  for  the  continued  working  of  the  engine,  the  said 
air  pump  being  operated  by  the  engine." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  first,  surrounding  the  cylinder  and  induction  pas- 
sages of  an  engine,  operated  by  the  explosion  of  gases  with  water, 
for  the  purpose  of  keeping  it  at  the  requisite  temperature  as  described; 
second,  cooling  and  lubricating  the  inside  of  the  cylinder  and  piston 
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of  an  engine,  operated  by  the  explosion  of  gases  by  injecting  water 
within  the  cylinder,  whether  this  be  effected  in  the  manner  herein  de- 
scribed, or  in  any  other  manner  producing  the  same  effect  as  describ- 
ed. Third,  coohng  and  hibricating  the  piston  rod  and  stuffing  box  of 
an  engine,  operated  by  the  explosion  of  gases,  by  injecting  water 
around  the  piston  rod  and  within  the  stuffing  box,  substantially  as  de- 
scribed. Fourth,  the  method  of  inflaming  the  explosive  mixture  in 
the  cylinder,  or  in  the  induction  passages,  by  means  of  heated  platina, 
or  other  metal  having  lilce  properties,  and  provided  with  a  valve  or 
valves,  by  which  the  heated  surface  can  be  separated  from  the  explo- 
sive mixture,  substantially  as  described.  And,  fifth,  the  combination 
of  a  receiver  of  condensed  air,  filled  by  an  auxiliary  force,  with  the 
receiver,  into  which  air  is  forced  during  the  action  of  the  engine,  as 
described,  for  the  purpose  of  starting  the  engine  as  described." 


23.  For  an   Improved  Fire  Grate  fur  Heating  JJpartments,   S^-c; 

John  Goldenburgh,  Cincinnati,  Ohio,  October  7. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in 
causing  the  smoke,  &c.,  from  a  fire  grate  constructed  in  the  ordinary 
way,  to  descend  on  each  side  of  the  said  grate  in  a  line  parallel  with 
the  front  thereof,  and  thence  return  up  and  pass  out  of  the  chimney, 
thus  heating  a  broad  space  on  each  side  of  the  fire  chamber  or  grate 
and  economizing  the  fuel, — the  draught  in  said  flues  being  regulated 
by  dampers  placed  just  below  the  return,  which  when  open  will  ad- 
mit a  sufficient  quantity  of  air  from  the  room  to  the  flue,  to  check 
the  draught  through  the  fire  in  any  desirable  degree," 

Claim. — "Having  thus  fully  described  my  improvement,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  the  dampers  with  the  descending  flues  behind  the 
front  plate,  and  dampers  connected  with  the  grate,  the  whole  being 
constructed  and  arranged  substantially  in  the  manner  and  for  the  pur- 
pose set  forth." 


24,  For  an  Improved  Coupling  for  Railroad  Cars;  James  A.  Cutt- 
ing, and  George  Butlerfield,  Boston,  Massachusetts,  October  7. 

The  patentees  say, — "The  nature  of  our  invention  consists  in  coup- 
ling the  cars  to  the  locomotive  and  tender,  and  to  each  other,  in  such 
manner,  as  that  the  elevation  or  depression  of  the  locomotive  above 
or  below  the  line  of  the  rails,  will  disconnect  the  locomotive  and  ten- 
der from  the  cars  attached  to  them,  and  at  the  same  time  discoimect 
the  cars  from  each  other." 

Claim. — "What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  in  which  we  connect  and  disconnect  a  car 
to  and  from  the  tender  of  a  locomotive  by  means  of  the  jaws,  the 
connecting  tongue,  the  sliding  gate,  the  lever  and  fulcrum  arm,  com- 
bined and  operating  substantially  as  herein  set  forth.  We  also  claim 
the  manner  in  which  we  connect  the  sliding  gate  of  the  coupling  ap- 
paratus, between  the  tender  and  the  foremost  car,  to  the  sliding  gales 
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of  the  coupling  apparatus  between  the  remaining  cars  of  the  train,  by- 
means  of  the  lever,  the  roller  shafts,  the  connecting  rod  and  lever, 
combined  and  operating  substantially  as  herein  described  and  repre- 
sented." 


25.  For  an  Improved  Method  of  Moulding  for  Castings;  Fraticis  N. 

Still,  Buffalo,  New  York,  October  7. 

The  patentee  says, — «  The  nature  of  my  invention  consists  in  using 
two  patterns  for  one  casting,  and  having  those  patterns  placed  with  the 
reversed  sides  up,  and  made  stationary  in  two  separate  flasks,  filled 
with  plaster  of  Paris;  my  object  in  using  two  patterns,  is  that  I  may 
mould  from  concave  and  convex  patterns,  such  as  cannot  be  divided 
or  moulded  from  a  plate  ;  my  object  in  using  the  two  llasks  of  plaster 
of  Paris,  is  that  I  may  get  two  concave  and  convex  surfaces  to  fit 
each  other  perfectly,  and  at  the  same  time  fit  the  particular  shape  of 
the  patterns,  so  that  when  a  flask  of  sand  is  filled  upon  each  of  them, 
taken  off,  and  closed  together,  it  will  form  a  perfect  mould  from  said 
patterns." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  making  the  second  pattern  or  patterns  by  taking  an 
impression  of  the  first  upon  plaster  of  Paris,  or  other  similar  substance, 
and  placing  duplicate  patterns  in  the  cavities  made  by  the  patterns  of 
the  first,  substantially  as  herein  described. 

"  I  do  not  claim  moulding  from  plain  patterns,  such  as  can  be  divid- 
ed and  moulded  from  each  half,  nor  from  such  as  can  be  moulded  in 
connexion  with  a  plate." 


26.  For  an  Improved  Cooking  Stove;  William  B.  Treadwell,  Albany, 

New  York,  October  7. 

The  patentee  says, — "  The  object  of  my  invention  is  to  throw  the 
heated  current  from  the  fire  box  directly  upon  the  rear  boilers,  and 
before  its  heat  has  been  reduced  by  passing  around  the  oven." 

Claim. — "What  I  claim  as  ray  invention,  and  desire  to  secure  by 
letters  patent,  is  the  dividing  the  space  between  the  top  of  the  oven  and 
the  top  plate  of  the  stove  into  two  distinct  and  parallel  flues,  by  means 
of  the  horizontal  partition  plate,  the  upper  flue  communicating  du'ect- 
ly  with  the  smoke  pipe,  and  the  lower  connected  with  the  fire-box  by 
openings  governed  by  dampers;  the  whole  being  constructed  and  ope- 
rating as  herein  described  and  represented." 


27.  For  an   Improved  Machine  for  Shelling  Corn;  James  Murray, 

Baltimore,  Maryland,  October  7. 

The  patentee  says, — "The  part  of  the  machine  by  which  the  shel- 
ling  is  effected  is  similar  to  some  others  which  are  now  in  use,  con- 
sisting of  a  shelling  wheel  revolving  vertically,  liaving  teeth  on  each 
of  its  sides  that  operate  on  the  ears  of  corn  which  are  fed  in  verti- 
cally through  feeding  troughs  constructed  in  the  usual  manner.  With 
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this  I  liave  combined  an  apparatus  for  separating  the  grain,  the  cobs, 
aiid  the  dirt  or  chaff  from  each  other,  without  the  use  of  a  fan  wheel 
or  other  blowing  apparatus.  This  has  been  heretofore  attempted,  but 
it  has  not  been  effectively  accompHslied,  owing  to  the  great  force  with 
which  the  grain,  cobs,  and  chaff,  are  projected  in  all  directions  in  the 
rapid  operation  of  shelling.  My  improvement  consists  in  the  man- 
jier  in  which  I  combine  guards  of  leather,  or  of  other  flexible  material 
with  the  feeding  trough  and  with  the  separator  or  screen,  so  as  to 
arrest  the  force  of  the  flying  particles,  and  to  prevent  their  insinuating 
themselves  between  the  vibrating  screen  and  ilie  body  of  the  machine, 
which  if  not  prevented,  will  quickly  obstruct  the  motion,  and  finally 
arrest  it  altogether." 

Claim. — "  Having  thus  fully  described  the  nature  of  my  improve- 
ment in  the  machine  for  shelling  and  cleaning  corn,  what  I  claim 
therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  employ- 
ment, in  the  manner  set  forth,  of  the  guards  of  leather  or  other  flexi- 
ble material,  for  the  purpose  of  preventing  the  escape  of  the  corn 
with  the  cobs,  and  the  choking  of  the  machine  by  the  inshiuation  of 
chaff  and  dirt  into  the  moving  parts  thereof." 


2S.  For  an  Improved  Machine  for  Shelling  Corn;  Jonathan  W.  Gor- 
don, Jamestown,  North  Carolina,  October  7. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  a  re- 
volving screw-formed  sheller  having  a  stationary  holder  through  which 
the  ear  of  corn  is  drawn  by  the  screw,  said  holder  preventing  the  ear 
from  turning  while  being  shelled  by  the  fire." 

Claim. — "  Having  thus  fully  described  my  improvement,  I  wish  it 
to  be  understood  that  1  do  not  claim  a  revolving  tube  armed  with 
teeth  on  the  inside  for  shelling  corn,  as  that  has  before  been  done ; 
but  what  I  do  claim  as  my  invention,  and  desire  to  secure  by  letters 
patent,  is  the  revolving  spring  arms,  having  segments  of  screws  on 
their  ends  for  drawing  in  the  cobs  through,  and  teeth  for  shelling  the 
corn  from  the  cob,  in  the  manner  described,  and  in  combination  there- 
with the  jaws  for  holding  the  ear  of  corn  to  prevent  its  turning  while 
being  shelled,  as  described." 


29.  For  a  New  and  Useful  Electrical   Conductor  ;  Rene  L'Angais, 

Paincourtville,  Louisiana,  October  7, 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  manner  of  constructing  the  glass  isolators  with 
shoulders  and  cylindrical  recesses,  in  the  manner  and  for  the  purpose 
above  described,  in  combination  with  the  frame  and  rod,  constructed 
as  above  set  forth." 


30.  For  an  Improved  Lantern  Jor  the  Destruction  of  the  Bee-Moth, 
and  other  Night-flying  Insects;  Samuel  C.  Wilt,  Hartleton,  Penn- 
sylvania, October  7. 
The  patentee  says, — "The  nature  of  my  invention  consists  in  the 
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combination  of  a  lantern  provided  with  a  surrounding  open  basin  fill- 
ed with  oil  or  any  other  fluid,  for  the  purpose  to  drown  and  destroy 
such  night-flying  insects  which  may  be  attracted  by  the  bright  shine  of 
the  light  or  candle." 

Claim. — "  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  lamp  with  the  surrounding 
funnel-shaped  glass  case,  in  combination  with  the  open  reservoir  or 
basin  filled  with  oil  or  any  other  fluid,  and  the  chimney  which  is  in- 
serted from  above,  with  the  cone,  for  the  use  and  purpose  to  destroy 
bee-moths  and  other  night-flying  insects,  as  set  forth  in  the  specifica- 
tion." 


31.  For  nn  Impj'oveft  Revolving  v^xletree ;  Isaac   Slack,  Avondale, 
■    Pennsylvania,  October  10. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  reduc- 
ing the  friction  and  steadying  the  wheel,  by  dividing  the  revolving 
axletree  in  two  equal  parts,  (at  the  centre.)  and  joining  them  in  an  ele- 
vated position  over  the  straightlineofthecentreot  the  wheels, by  ataper- 
ing  pin  of  the  one  axle  in  a  straight  hole  of  the  other  axletree — by 
this  arrangement  the  spokes  of  the  wheel  receive  the  pressure  perpen- 
dicularly." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  in  particular  the  revolving  axles,  coming  together,  in- 
tersecting, and  elevated  above  the  straight  line  of  the  centre  of  the 
wheels,  in  combination  with  a  straight  hole  in  one  and  a  tapering  pin 
in  the  other,  for  the  use  and  purpose  as  described  in  the  specification." 

32.  For   Improvements  in   I^lachineri/  for  Drawing    fVater  from 
Wells,  and  Raising  Heavy   Weights;  Harvey  W.  Sabin,  Rush- 

ville,  New  York,  October  10  ;  antedated  September  9,  1846. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  rais- 
ing weights,  and  in  raising  and  discharging  water  from  a  well,  by  two 
alternating  buckets,  and  regulating  the  height  to  which  they  are  raised 
by  a  double  windlass,  or  windlass  in  two  parts,  which  can  be  clutched 
together,  so  as  to  allow  the  weights  to  balance  each  other  for  any  dis- 
tance required.  In  raising  water  by  this  method  it  is  not  necessary  to 
touch  the  buckets  with  the  hand,  the  object  being  accomplished  by  a 
crank  windlass  cord,  or  any  of  the  usual  ways." 

Claim. — "  "\Vhat  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  arranging  the  two  ropes  to  wind  on  the  drums  or 
windlasses  in  opposite  directions,  when  this  is  combined  with  one  of 
the  drums  made  to  clutch  and  unclulch  for  the  purpose  of  regulating 
the  length  of  the  ropes  to  suit  the  depth  to  which  the  buckets,  &c.,  are 
to  descend,  substantially  as  described." 
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S3.  For  Improvements  in  Stoves;  Cliarles  H.  Rogers,  and  Samuel 

H.  Hancox,  Troy,  New  York,  October  10. 

Claim. — "What  we  claim,  and  desire  to  secure  by  letters  patent,  is 
the  damper,  &:c.,  connected  with  the  openings  or  passages  for  a  draught 
of  air  to  the  fire  and  that  which  leads  to  the  air-chamber,  as  by  one 
operation  to  close  tlie  whole,  or  in  part  the  one,  and  in  corresponding 
proportion  to  open  the  other,  in  combination  with  the  inside  bottom 
plate  and  hot-air  chamber  and  inside  top  plate  therewith  connected, 
for  preventing  condensation  of  steam  and  for  preventing  explosion  ; 
all  as  above  specified  and  described." 


34  For  Improvements  in  the  manner  of  Constructing  Locomotive 
Steam  Engines,  with  Six  or  Eight  Driving  Wheels;  Ross  Winans, 
Baltimore,  Maryland,  October  14. 

Claim. — "  Having  thus  fully  set  forth  the  nature  of  my  improve- 
ment, what  I  claim,  and  desire  to  be  secured  by  letters  patent,  is  the 
employment  of  wheels  with  chilled  cast-iron  flanches  in  combination 
with  an  engine  having  six  or  eight  driving  wheels,  with  axles  parallel 
to  each  other,  and  accommodating  itself  to  curves  and  turnouts,  by  way 
of  the  devices  or  modes  herein  described  for  that  purpose,  and  having 
the  power  applied  to  all  the  axles,  by  connecting  rods  and  cranks." 


35.  For  an  Improved  process  fur  toughening  the  Hull  or  outer  cover- 
ing of  Wheat  and  other  Grain,  preparatory  to  converting  the 
grain  into  flour;  J.  W.  Howlet  and  F.  M.  Walker,  Greensboro', 
North  Carolina,  October  14. 

The  patentees  say, — '-The  nature  of  our  invention  consists  in  pass- 
ing the  wheat  or  grain  through  a  current  or  jet  of  steam,  in  any  con- 
venient manner,  so  that  each  kernel  of  grain  shall  be  thoroughly 
acted  upon  by  the  steam,  which  gives  to  the  hull  such  strength  and 
tenacity  that  it  is  not  pulverized  by  the  action  of  the  stones  in  con- 
verting the  grains  into  flour,  and  thereby  specking  and  deteriorating 
its  quality,  but  is  pealed  off  the  wheat  in  large  flakes." 

Claim. — "The  utility  of  toughening  the  hulls  of  the  grain  in  some 
way  previous  to  grinding,  and  also  the  dilficulty  of  effecting  this  de- 
sideratum uniformly,  is  well  known  to  practical  millers.  When  grain 
is  ground  in  too  dry  a  state,  the  hull  is  so  tender  and  brittle  that  a 
portion  of  it  is  pulverized  and  passes  through  the  bolt  with  the  flour, 
disfiguring  its  appearance,  and  greatly  reducing  its  merchantable 
value.  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  or  process  of  toughening  the  hulls  of 
wheat  and  other  grains,  preparatory  to  grinding,  by  the  application 
of  steam,  substantially  in  the  manner  and  for  the  purpose  as  herein 
set  forth." 
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3G.  For  Improvements  in  the  Machinery  for  ^'■irimming^'  Bt'ushes; 
Benjamin  Babbitt,  New  York,  October  14. 
Claim. — "It  is  not  intended  to  claim  any  of  the  parts  employed  for 

these  purposes,  as  all  are  in  common  use  in  various  ways  ;  but  what  I 
do  claim  as  new,  and  desire  to  secure  by  letters  patent  of  the  United 
States,  is  the  application  of  the  two-edged  knife,  constructed  and  fixed 
to  direct  and  act  in  conjunction  with  the  vibrating  knife,  and  gauge 
guides,  adapted  to  the  form  of  the  brush,  when  employed  for  the  pur- 
pose of  trimming  the  faces  of  brushes;  the  whole  arranged,  con- 
structed, applied,  and  combined,  substantially  as  herein  set  forth  and 
shown." 


37.  For  Improvements  in  Machinery  fur  Threshing  Grain;  Clinton 
Foster  and  Levi  Jones,  Laporte  county,  Indiana,  October  17. 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  in  the  within  described  macliine,is  the  operation  of  the 
teeth  in  the  cylinder,  for  the  purpose  of  removing  the  straw  from  the 
drum — each  row  by  its  own  gravity  sliding  in  the  grooves,  project 
the  teeth  far  enough  to  catch  the  straw,  which,  by  its  revolution,  is 
brought  up  over  the  cylinder,  when  they  return  by  their  gravity,  and 
the  straw  is  thrown  from  the  machine." 


3S.  For  an  Improved  Annunciator,  or  manner  of  communicating 
with  the  different  rooms  of  a  hotel  or  other  building;  T.  D.  Jack- 
son and  A.  Judson,  Rochester,  New  York,  October  17. 
Claim. — "What  we  claim  as  our  invention,  and  desire  to  secure  by 

letters  patent,  is  the  combination  of  the  drops  with  the  tumblers,  drof)- 

levers,  and  slides,  substantially  in  the  manner  and  for  the  purpose 

herein  set  foith." 


39.  For  Improvements  in  the  Saw  Gi)i,for  separating  cotton  from 
the  seeds,  and  cleaning  the  fibres;  Peter  Von  Schmidt,  Washing- 
ton, District  of  Columbia,  October  17. 

The  patentee  says, — "The  ginning  of  cotton  with  the  saw  gin  has 
for  a  long  time  been  attended  with  much  difficulty,  from  the  very 
nature  of  the  fibre,  its  condition  in  the  pod,  and  the  operation  of  the 
instruments  employed  to  separate  the  fibres  from  the  seeds,  to  which 
they  adhere  with  more  or  less  tenacity,  according  to  the  quality. — 
'J'hese  difficulties  have  led  to  many  modifications  of  the  gin,  with  the 
view  to  remedy  the  evils,  but  so  far  little  improvement  has  been 
made  in  that  most  valuable  of  all  modern  inventions.  The  fibres  are 
united  to  and  surround  the  seed,  forming  pods,  which  contain  motes, 
particles  of  dead  leaves,  and  other  foreign  matter  very  injurious  to 
the  gin,  and  particularly  to  the  staple  when  passing  through  the  gin 
with  the  fibres;  and  the  tenacity  with  which  the  fibres  adiiere  to  the 
seed,  and  to  each  other,  renders  it  very  difficult  to  separate  them  with- 
out either  cutting  or  breaking  them,  or  otherwise  injuring  them  by 
abrasion.     When  the  fibres  are  not  properly  loosened  preparatory  to 
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iheir  being  drawn  through  between  the  ribs  by  the  saws,  Ihey  aie 
liable  to  coil  around  the  upper  part  of  the  ribs,  and  are  there  cut  by 
the  saws,  and  choke  the  operation  of  the  machine.  Again,  after  the 
fibres  have  been  properly  separated  from  the  seeds,  much  difficulty 
has  attended  the  removal  of  them  from  the  teeth  of  the  saws  by  the 
rotating  brush,  which,  by  the  action  of  currents  of  air  drawn  on  both 
sides  of  the  gin  by  the  rotation  of  the  brush,  force  the  fibres  towards 
and  clog  in  the  middle,  so  that  the  action  of  the  brush  fails  to  act 
equally  in  removing  them  from  the  saws  and  from  the  bristles;  and 
at  no  time  does  the  brush  comb  out  the  fibres,  and  separate  from 
them  the  foreign  matter,  which  is  always  found  witii  cotton  in  great 
quantities. 

"The  object  of  my  improvements  is  to  avoid  these  serious  evils; 
first,  by  combining  with  the  saws  and  ribs  a  rotating  cleaner,  consist- 
ing of  one  or  two  arbors  placed  parallel  with  each  other,  and  pro- 
vided with  pins  projecting  therefrom  radially,  and  playing  between 
each  other  and  between  permanent  teeth,  so  that  by  their  rotation 
they  act  on  the  pods  of  cotton,  loosen  the  fibres  and  separate  from 
them  motes  and  other  impurities,  which  fall  through  the  grated  bottom 
of  the  hopper.  From  this  cleaner,  the  cotton  falls  on  to  the  saws,  and 
is  acted  upon  by  the  teeth  ;  but  if  the  pods  are  not  sufficiently  loosened, 
they  are  carried  up  and  again  acted  upon  by  the  cleaner,  and  thence 
again  fall  on  to  the  saws.  In  this  way  the  pods  are  not  only  freed 
from  all  impurities,  but  the  fibres  are  sufficiently  loosened  to  be  se- 
parated from  the  seeds  without  injury  to  the  staple  or  the  liability  of 
breaking  the  seeds,  the  particles  of  which,  when  carried  through  by 
the  saws,  are  very  injurious  to  the  staple.  Second,  in  making  the 
upper  surface  of  the  ribs  or  grates  between  the  saws  without  a  double 
beveled  surface,  with  a  series  of  transverse  projecting  ridges  from  the 
bottom  to  the  top,  and  also  in  having  their  lower  ends  attached  to  a 
hinged  frame  which  rests  on  springs,  the  effect  of  which  is  that,  as 
the  pods  are  carried  up  from  the  bottom  of  the  hopper,  they  strike 
against  the  projecting  ridges  or  teeth,  which  causes  them  to  roll  up, 
at  the  same  time  giving  to  the  ribs,  in  consequence  of  their  spring  at- 
tachment, a  tremulous  motion  that  greatly  facilitates  the  action  of  the 
saw  teeth  on  the  fibres,  as  the  pods  are  thus  carried  towards  and  from 
the  teeth,  which  have  the  action  of  combs  to  loosen  the  fibres.  Third, 
in  providing  brushes  below  the  rotating  brushes,  and  placed  parallel 
witli  the  axis  thereof,  and  slightly  inclined  in  the  direction  of  the  ro- 
tation, for  the  purpose  of  combing  or  brushing  the  fibres  which  are 
caught  by  the  stationary  brushes  and  acted  upon  by  the  rotating  ones; 
and  when  properly  brushed,  and  the  motes  and  other  impurities  sepa- 
rated from  them  and  discharged  through  a  grating  below,  are  liber- 
ated from  these  stationary  brushes  and  delivered  in  the  usual  manner. 
And  fourth,  in  providing  the  ends  with  spiral  fixns,  which  draw  in  a 
current  of  air  from  each  end,  and  force  it  out  by  centrifugal  action 
equally  from  end  to  end  of  the  saw  cylinder,  to  liberate  the  fibres  from 
the  brushes,  and  to  generate  an  outward  current  to  carry  off  the  motes 
and  other  impurities  below  the  stationary  brushes  and  the  concave, 
on  to  which  the  cleaned  and  brushed  fibres  are  delivered." 
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Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by- 
letters  patent,  is,  first,  the  cleaner,  when  placed  in  the  hopper  and  for- 
ward of  the  saw,  in  combination  with  the  gin  saws  and  ribs,  substan- 
tially as  described,  whereby  the  pods  of  cotton  are  loosened  and  the 
trash  cleaned  out,  and  the  unginned  pods  that  have  been  acted  upon 
by  the  saws,  are  carried  back  to  the  cleaner,  again  to  be  acted  upon 
by  the  teeth  thereof,  as  described. 

"Second,  making  the  upper  and  outer  surface  of  the  ribs  between 
the  saws  with  a  series  of  teeth,  substantially  as  described,  for  the  pur- 
pose of  resisting  the  upward  movement  of  the  pods,  and  causing 
them  to  turn  as  they  are  carried  up,  as  described. 

"  Third,  attaching  the  ribs  so  as  to  vibrate  at  the  top,  on  a  hinged 
joint,  when  this  is  combined  with  a  spring  connexion  at  bottom,  sub- 
stantially as  described,  whereby  they  receive  a  tremulous  or  vibratory 
motion  to  carry  the  pods  towards  and  from  the  saws,  as  described. 

"Fourth,  the  series  of  permanent  brushes  below  the  rotating 
brushes,  when  combined  with  the  rotating  brushes  and  saws,  sub- 
stantially as  described,  for  brushing  the  fibres,  and  more  effectually 
removing  the  motes  and  other  impurities  therefrom,  as  described  ;  and 
in  combination  with  this,  I  further  claim  the  grate  and  discharge  pas- 
sage for  the  motes  and  other  impurities,  below  the  permanent  brushes, 
substantially  as  described.  And,  finally,  I  claim,  in  combination  with 
the  rotating  brushes,  the  spiral  or  oblique  fan  blowers  at  each  end, 
substantially  as  described,  for  the  purpose  of  introducing  within  the 
brushes  currents  of  air  to  discharge  the  fibres  from  the  brushes,  and 
to  carry  out  the  motes  and  other  impurities,  as  described." 


40.  For  Improvements  in  the  Press  for  j^ressing  Hay,  Cotton,  &)^c.: 
Nicholas  Lampman,  Coxsackie,  New  York,  October  17. 
The  patentee  says, — "In  the  press  patented  by  W.  C.  Van  Hoesen, 
on  the  first  of  February,  1842,  the  progressive  levers  are  attached  to, 
and  operate  the  follower,  are  worked  by  cords  or  chains  attached 
directly  to  them,  the  lower  ends  of  the  levers  being  provided  with 
rollers  that  run  on  the  bed  of  the  machine.  If  it  be  desired  to  apply 
a  double  purchase  to  these  progressive  levers,  a  pulley  must  be 
attached  to  each  of  them,  around  which  to  pass  the  ropes  or  chains, 
so  that  in  addition  to  the  friction  of  the  rollers  that  run  on  the  floor  of 
the  press,  there  is  the  friction  of  the  pulleys,  and  the  additional  com- 
plexity of  parts.  The  object  of  my  improvement  is  to  obviate  this 
difficulty,  and  attain  the  desired  end  by  making  use  of  the  rollers  on 
which  the  ends  of  the  levers  run,  to  answer  the  additional  purpose  of 
pulleys,  by  making  each  roller  with  two  treads,  to  run  on  rails,  each 
tread  having  an  inner  flanch  to  guide  it — and  making  a  groove  be- 
tween the  flanches,  of  the  same  diameter  as  the  treads  for  the  recep- 
tion of  the  rope  or  chain,  to  avoid  the  slip  of  the  rollers  on  the  rails. 
This  arrangement,  in  addition  to  the  advantages  above  enumerated, 
admits  of  making  the  parts  stronger,  and  of  working  the  levers  up  to 
a  vertical  line,  which  cannot  be  done  with  the  old  plan,  for  the  space 
which  would   be  occupied    by  the  windlass  and  the  pulleys,  with 
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their  attachment,  would  necessarily  be  greater  than  the  space  be- 
tween the  levers,  where  they  are  joined  to  the  follower." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  herein  described  of  forming  the  connexion 
between  the  windlass  and  the  ends  of  the  progressive  levers  by 
passing  the  chains  or  ropes  by  which  they  are  operated,  around  the 
rollers  that  run  on  the  two  rails,  the  treads  of  the  rollers  and  the 
pulleys  around  which  the  chains  or  ropes  pass  being  of  equal  diame- 
ters, to  prevent  slipping  or  bighting;  all  substantially  as  herein 
described." 


41.  For  an  Improved  mode  of  giving  Feed  to  Saw  Mills;  Nathan 

Compton,  New  Garden,  Indiana,  October  21. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  the  new  and  improved  feeding 
hands,  herein  described,  to  saw-mills,  acting  laterally  by  a  bight  on 
the  wheel,  and  nisuring  greater  precision  and  regularity  in  giving  feed 
to  the  saw." 


42.  For  Improvements  in  the  Steam  Engine;  N.  N.  Barlow,  Homer, 

New  York,  October  21. 

The  patentee  says, — "  In  the  steam  engine  as  now  constructed,  the 
piston  must  be  accurately  fitted  to  the  cylinder,  and  packed;  the 
cylinder  is  then  provided  with  a  head  or  cover,  accurately  fitted  and 
bolted,  and  provided  with  a  stuffing  box  around  the  piston  rod;  and 
then  the  end  of  the  piston  rod,  where  it  receives  the  connecting  rod, 
is  either  provided  with  a  sliding  head  working  on  ways,  or  with  a 
parallel  motion,  which  are  not  only  very  expensive,  but  either  of 
these  modes  occupies  much  room ;  for  there  must  be,  between  the 
upper  end  of  the  cylinder  and  the  beam  or  other  connexion,  room 
sufficient  for  the  length  of  piston  and  connecting  rods,  which,  in 
many  instances,  is  a  source  of  great  inconvenience,  as,  for  instance, 
in  steamboats. 

"Many  of  these  objections  I  avoid,  and  render  the  engine  cheaper 
and  less  liable  to  derangement,  by  making  the  piston  a  long  hollow 
cylinder,  the  outer  diameter  of  which  fits,  either  accurately  or  loosely, 
the  inside  of  the  steam  cylinder,  the  upper  end  of  which  is  provided 
with  a  stuffing  box  which  surrounds  the  hollow  cylindrical  piston: 
that  is,  therefore,  made  of  greater  length  than  the  steam  cylinder 
within  which  it  works,  thus  avoiding  the  necessity  of  a  packed  piston. 
The  inner  end  of  this  piston  cylinder  is  closed  to  form  the  piston 
head,  and  to  the  inner  surface  of  it  is  attached  the  connecting  rod, 
which  extends  to  the  crank.  By  this  arrangement,  the  unequal  wear 
of  the  piston  and  cylinder  by  the  vibrations  of  the  connecting  rod  is 
avoided.  The  steam,  of  course,  in  this  arrangement,  can  act  only  in 
one  direction,  and  therefore  will  be  only  single-acting;  but  when  it 
is  desired  to  make  a  double-acting  engine,  then  two  such  single-acting 
engines  are  so  arranged  as  to  be  connected  together  by  a  crank  shaft, 
having  two  cranks  on  opposite  sides  of  the  axis,  so  that  the  moment 
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one  ceases  to  act  the  otlier  commences,  the  valves  alternately  opening 
and  closing  the  induction  and  eduction  valves. 

"  It  will  be  obvious  that  this  engine  may  be  single-acting  by  having 
but  o!ie  cyhnder  and  its  appendages;  double-acting,  as  above  de- 
scribed; threefold-acting,  by  liaving  three  cylinders  with  the  cranks, 
making  an  angle  of  120°  with  each  other,  so  as  to  divide  the  circle 
into  three  equal  parts,  the  threefold-acting  being  the  best  for  working 
tlie  steam  expansively,  by  means  of  cut-off  valves,  as  the  steam  will 
at  all  times  be  acting  with  its  full  force  in  one,  and  expansively  in 
another. 

"By  constructing  an  engine  on  this  plan,  but  one  packing  will  be 
required  for  each  cylinder,  and  that  a  stuffing  box  which  admits  of 
adjustment  much  more  readily  than  a  piston,  which  can  only  be  re- 
packed by  taking  the  engine  apart.  It  dispenses  with  the  necessity 
of  a  sliding  head  or  parallel  motion,  the  cylindrical  piston  performing 
that  office  by  having  the  connecting  rod  jointed  to  it  within  and  at  the 
bottom,  at  the  same  time  saving  the  room  occupied  by  the  piston  rod 
in  the  common  engine  ;  and  what  is  of  great  importance,  the  piston 
can  always  be  kept  oiled  by  simply  oiling  the  stuffing  box,  which  is 
not  the  case  in  engines  as  heretofore  made." 

Claim. — *'  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  making  the  pistons  of  steam  engines  cylindrical,  and 
of  sufficient  length  to  work  through  a  stuffing  box  around  it,  at  the 
open  end  of  the  steam  cylinder,  substantially  in  the  manner  and  for 
the  purpose  specified,  in  combination  with  the  jointing  of  the  con- 
necting rod  to  the  bottom  thereof,  for  the  purpose  of  saving  the  room 
occupied  by  the  piston  rod,  the  piston  being  guided  by  the  stuffing 
box  at  the  end  of  the  cylinder,  and  preventing  the  upper  edge  of 
the  piston  from  cutting  the  cylinder,  as  would  be  the  case  with  a 
shorter  piston,  as  described." 


43.  For  an  Improved  Machine  for  Polishing  and  Finishing  Cloth  ; 

Josiah  C.  Carlisle,  Armagh,  Pennsylvania,  October  21. 

We  are  compelled  to  omit  the  claims  of  this  patent  on  account  of 
their  reference  to,  and  dependence  on,  the  drawings. 


44.  Yov  Improvements  in  the  Manufacture  of  Cast  Steel;  Josiah 
Marshall  Heath,  London,  England,  October  22;  in  England,  Feb- 
ruary 4,  1846. 

The  patentee  says, — "The  process  now  universally  in  use  for  mak- 
ing cast  steel  is  to  reduce  pig-iron  of  suitable  quality  into  bars  of  mal- 
leable iron;  to  convert  these  bars  into  blistered  steel,  broken  into  frag- 
ments, in  close  crucibles;  and  to  pour  the  fluid  steel  into  iron  moulds. 

"  The  expense  attending  these  different  processes  is  enormous.  If 
the  cost  of  pig-iron  of  a  quality  suitable  for  good  steel  be  £8  a  too, 
the  cost  of  cast  steel,  in  ingots,  made  from  such  pig-iron,  by  the  usual 
process,  will  amount  to  upwards  of  £30,  or  four  times  the  cost  of  pig- 
iron.     I  have  discovered  a  process  by  which  the  conversion  of  pig 
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into  bar  iron,  of  bar  iron  into  blistered  steel,  and  the  use  of  crucibles  for 
melting  the  blistered  steel,  may  be  dispensed  with,  and  cast  steel  may 
be  manufactnred  at  a  cost  far  below  that  of  the  old  process. 

"  This  is  done  by  melting  together  a  mixture  of  pig-iron  and  mal- 
leable iron  in  such  proportions  that  the  fluid  mass  arising  from  the 
mixture  shall  contain  just  that  amount  of  carbon  which,  when  com- 
bined with  iron,  forms  steel. 

"  The  process  I  now  use  is  described  as  follows  :  The  pig-iron  to 
be  converted  into  steel  may  be  melted  in  a  cupola,  or  it  may  be  run 
direct  from  a  blast  furnace  used  for  smelting  iron  ore  ;  but  the  most 
suitable  apparatus  I  consider  to  be  a  common  cupola  furnace,  blown 
with  hot  air,  in  order  that  the  metal,  when  run  from  it,  may  retain  its 
highest  possible  temperature.  The  fluid  pig-iron  shall  be  run  from  a 
cupola  or  other  furnace  into  a  receptacle,  made  of  any  material  capa- 
ble of  withstanding  an  intense  heat,  similar  in  form  to  a  common  re- 
finery, or  to  the  shallow  well  of  a  reverberatory  furnace  for  melting 
pig-iron,  and  the  quantity  of  fluid  pig-iron  used  for  one  operation 
should  occupy  about  one-third,  or  thereabouts,  of  the  capacity  of  the 
receptacle.  The  interior  of  this  receptacle  and  its  contents  should  be 
kept  at  the  highest  temperature  that  can  be  produced;  and  I  find  a 
very  ready  and  convenient  method  of  producing  this  high  temperature 
to  be  by  currents  of  ignited  carbonic  oxide  gas,  conveyed  through 
pipes  placed  round  the  top  of  the  receptacle,  slightly  inclined  down- 
wards, so  as  to  bear  upon  the  surface  of  the  fluid  metal.  A  sufficient 
temperature  for  this  purpose  may  also  be  produced  by  a  current  of 
oxy-hydrogen  gas,  produced  by  directing  a  stream  of  atmospheric  air 
into  a  current  of  hydrogen  gas,  formed  from  the  decomposition  of 
water  allowed  to  trickle  upon  malleable  iron  brought  to  a  high  heat. 
In  order  to  burn  the  carbonic  oxide,  it  is  necessary  to  introduce  along 
with  it  a  current  of  hot  atmospheric  air ;  or,  if  a  more  intense  heat  is 
required,  a  current  of  oxygen  gas.  In  either  case,  however,  care  must 
be  taken  that  the  proportion  of  atmospheric  air,  or  of  oxygen  gas,  does 
not  exceed  that  which  is  required  to  convert  the  carbonic  oxide  into 
carbonic  acid,  as  any  excess  of  oxygen  in  the  blast  would  have  a  most 
injurious  effect  upon  the  melted  metal  in  the  receptacle. 

"  The  carbonic  oxide  may  be  obtained  from  the  waste  gas  from  the 
cupola  employed  to  melt  the  pig-iron,  or  from  a  blast  furnace,  or  it 
may  be  generated  in  a  separate  apparatus  by  the  imperfect  combustion 
of  any  fuel ;  and  the  application  of  it  may  be  in  any  of  the  numerous 
and  well  known  methods  already  in  use.  The  proportion  of  hot  at- 
mospheric air,  or  of  oxygen  gas  necessary  to  form  carbonic  acid,  may 
be  exactly  regulated  by  means  of  stop  cocks  or  valves  in  the  pipes  by 
which  the  hot  air  or  oxygen  gas  is  conveyed  into  the  streams  of  car- 
bonic oxide. 

"  In  order  to  decarburate  the  fluid  pig-iron  in  the  receptacle  to  the 
degree  necessary  to  form  steel,  I  mix  with  it  a  certain  portion  of  mal- 
leable iron,  more  or  less,  as  I  wish  to  make  steel  softer  or  harder  ;  but 
tor  cast  steel  of  a  medium  degree  of  hardness,  such  as  is  used  for  gene- 
ral purposes,  I  find  that  about  equal  proportions  of  pig  and  malleable 

10* 


114  American  Patents. 

iron  answer  best.  The  proportions  in  which  the  pig  and  malleable 
iron  should  be  mixed,  however,  will  much  depend  upon  the  quality  of 
the  former.  If  gray  pig-iron  is  used,  it  will  require  more  malleable 
iron  to  be  mixed  with  it  than  if  white  pig-iron  is  used.  Tiiis  is  a 
point,  the  exact  determination  of  which  can  only  be  arrived  at  by  test- 
ing the  quality  of  the  mixed  fluid  metal  in  the  receptacle  at  intervals. 

"  The  malleable  iron  to  be  mixed  with  the  fluid  pig-iron  in  the  re- 
ceptacle may  be  in  scraps,  or  in  any  convenient  form  ;  but  by  far  the 
most  economical,  convenient,  and  purest  state  in  which  the  malleable 
iron  can  be  used  is  in  the  granular  form,  produced  by  reducing  any 
perfectly  pure  oxide  of  iron  to  small  fragments,  and  then  submitting 
them  to  the  well  known  process  of  cementation  in  a  common  convert- 
ing furnace,  such  as  is  used  for  converting  bar  iron  into  blistered  steel. 
The  iron  ore  in  small  fragments  is  mixed  with  just  that  proportion  of 
carbonaceous  matter  which  is  sufficient  to  combine  with  its  oxygen  at 
a  red  heat  in  a  close  vessel ;  and  when  the  process  is  finished,  the  mal- 
leable iron  is  obtained  in  the  purest  possible  state. 

"  Before  adding  the  m.alleable  iron  to  the  fluid  pig-iron,  the  former 
must  be  brought  to  a  white  heat,  and  this  may  be  done  in  a  separate 
furnace  ;  but  I  find  the  most  convenient  method  is  to  place  the  mallea- 
ble iron  on  a  bed  between  the  receptacle  which  holds  the  fluid  pig-iron 
and  the  chimney  up  which  the  waste  heat  from  the  combustion  of  the 
gas  passes.  The  malleable  iron,  when  at  a  white  heat,  is  raked  into 
the  receptacle  containing  the  fluid  pig-iron  and  the  whole  is  kept  in 
fusion  and  stirred  about  for  a  sufficient  time  to  produce  intimate  mix- 
ture and  uniformity  of  composition  into  the  fluid  mass;  and  when  the 
assays  taken  from  it  show  that  the  steel  is  of  the  desired  quality,  the 
contents  of  the  receptacle  are  run  off"  into  moulds  of  any  form  or  size 
required." 

Claim. — "  What  I  claim  is  the  exclusive  right  of  preparing  cast 
steel  by  decarburating  pig-iron  to  the  degree  required  to  form  steel,  by 
mixing  with  the  pig-iron,  run  from  a  cupola  or  other  furnace  into  a 
separate  receptacle,  malleable  iron  in  the  proportion  necessary  to  form 
steel,  and  running  the  mixture  of  pig-iron  and  malleable  iron,  while 
still  fluid  and  in  the  state  of  cast  steel,  into  moulds  from  the  recepta- 
cle." 


45.  For  Improvements  in  the  Mode  of  Constructing  Pumps;  David 

Hinman,  Brunswick,  Ohio,  October  24. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  the 
manner  in  which  I  have  constructed  and  connected  the  diff'erent  cast- 
ino-s  of  the  double  cylinder  lifting  and  force  pump,  by  which  the  parts 
are  more  conveniently  and  readily  connected  or  disconnected,  for  re- 
pair." 

Claim. — "  Having  thus  fully  described  my  improvements,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  connect- 
in<'  all  the  joints  of  a  double  cylinder  force  pump,  substantially  in  the 
manner  described,  so  as  to  hold  them  firmly  together  by  means  of  one 
key,  as  above  specified." 
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46.  Vox  dL\\ Improved  Compound  Filter  and  Stop   Cock;  William 
Read,  New  York,  October  24. 

The  patentee  says, — *'  My  improvement  consists  in  employing  a 
case  perforated  at  each  end  and  containing  sand  or  other  filtering  ma- 
terial which  is  received  in  an  enlargement  made  in  the  stop  cock  be- 
tween the  valve  and  the  delivery  spout,  which  are  made  separate  and 
screw  on  to  each  other  at  the  enlargement,  so  that  by  unscrewing  the 
delivery  spout,  the  filter  can  be  removed  and  taken  out  or  reversed, 
and  the  spout  screwed  on  again  with  or  without  the  filter — that  face 
of  the  enlargement  which  is  connected  with  the  delivery  pipe  being 
provided  with  leather  or  other  packing,  so  that  when  the  case  of  the 
filter  is  forced  against  this  packing  by  the  pressure  of  the  column  of 
water,  it  shall  form  a  perfectly  water-tight  joint.  And  my  invention 
also  consists  in  making  the  case  that  contains  the  filtering  material  with 
a  hole  in  its  periphery  provided  with  a  screw-plug, through  which  the 
filtering  material  is  introduced,  or  removed  when  it  is  required  to  be 
changed,  when  this  is  combined  with  a  stop-cock,  provided  with  an 
enlargement,  such  as  above  described,  for  receiving  and  removing  the 
filterer." 

Claim. — '*  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  placing  a  filter  in  an  enlargement  or  chamber  of  the 
stop-cock  between  the  valve  and  delivery  spout,  when  these  are  con- 
nected by  screwing  on  each  other,  and  provided  with  packing,  so  that 
the  pressure  of  the  column  of  water  shall  press  the  filter  against  it, 
and  thus  form  a  water-tight  joint,  all  substantiallyas  described,  where- 
by the  filterer  can  be  removed  or  reversed  for  cleansing,  and  the  stop 
can  be  used  independent  of  the  filter,  as  described." 


47.  For  an  Improved  ^^  Pessary ,^'  for  a  '^Prolapsus   Uteri;''''  Joel  B. 
Merriman,  Sheffield,  Massachusetts,  October  24. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  mak- 
ing a  pessary  of  glass  or  any  other  hard  substance  that  might  be  used 
for  like  purposes,  but  I  give  a  decided  preference  to  glass,  as  it  is  much 
smoother  and  less  liable  to  corrode  than  metals.  It  consists  of  a  hol- 
low cylinder  or  pipe  about  five  inches  long,  a  little  curved  to  corres- 
pond to  the  natural  passage  to  the  uterus,  the  principal  part  of  the 
curve  being  nearest  to  the  upper  part  of  the  pipe,  the  upper  end  of 
said  pipe  is  concavo-convex,  and  about  two  inches  in  diameter,  the 
convex  part  being  attached  to  said  pipe,  the  concave  surface  being  for 
the  support  of  the  uterus  ;  the  lower  end  of  said  pipe  has  a  plano-con- 
vex basis  about  one  inch  in  diameter,  the  convex  part  being  attached 
to  said  pipe." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  attaching  to  the  pessaries  a  curved  inflexible  tube, 
as  set  forth  in  the  specification." 
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4S.  For  an  Improved  Boiler  for  the  Heating  of  Tanning  Liquids 
and  other  Fluids;  Warren  Nims,  Port  Ann,  New  York,  October  24. 
The  patentee  says, — '"'In  the  process  of  tanning  as  now  carried  on, 
the  tanning  liquid,  which  has  been  allowed  to  act  on  the  skins,  until  it 
is  nearly  spent,  is  reheated  and  made  to  act  upon  fresh  bark,  so  as 
again  to  become  saturated  with  tannin.  My  boiler  has  been  construct- 
ed with  a  view  to  its  application  to   the  heating  of  such  exhausted 
tanning  liquids,  but  is  equally  applicable  to  the  heating  of  liquids  for 
a  variety  of  other  purposes.     I  construct  a  boiler  of  sheet  metal  in  the 
usual  way,  and  above  this  I  place  a  reservoir  or  cistern,  into  which 
the  liquid  to  be  heated  may  be  raised  from  a  tan  vat  or  other  recepta- 
cle by  means  of  a  pump.     From  the  bottom  of  this  cistern  a  pipe  de 
scends  and  passes  through  the  top  of  the  boiler  which  is  to  be  kept 
entirely  full  of  the  liquid.     Below  the  boiler  is  a  furnace  or  fire  cham- 
ber in  which  wood  is  to  be  used  as  fuel :  this  fire  chamber  I  divide 
into  two  compartments,  the  number  may  however  be  increased,  but  1 
deem  two  sufficient  for  all  useful  purposes.     This  division  into  com- 
partments consists  merely  in  a  double  tier  of  tubular  grate  bars  to 
support  the  fuel.     In  the  boiler  that  I  have  essayed,  these  tubular  bars 
are  about  three  inches  in  diameter;  three,  or  any  other  preferred  num- 
ber of  these  are  used  in  each  compartment  crossing  the  fire  chamber 
from  side  to  side.     They  are  closed  at  their  ends,  and  the  liquid  from 
the  boiler  is  admitted  into  them  through  smaller  tubes,  say  of  one  inch 
in  diameter,  which  tubes  may  enter  those  which  constitute  the  grate 
bars  near  their  ends  at  each  side  of  the  fire  chamber.     The  liquid 
which  tlius  enters  is  not  to  be  returned  to  the  boiler,  but  is  to  be  con- 
veyed from  the  larger  transverse  tubes  first  named,  into  a  tube  which 
rises  vertically  at  the  rear  end  of  the  boiler  to  a  height  equal,  or  nearly 
so,  to  that  of  the  top  of  the  boiler,  where  it  is  furnished  with  a  cock, 
by  means  of  which  the  heated  liquid  is  allowed  to  run  off  and  be  con- 
veyed into  a  vat  or  receptacle,  where  it  may  be  wanted." 

Claim. — "  Having  thus  fully  described  the  manner  in  which  I  con- 
struct and  manage  the  respective  parts  of  my  boiler  and  furnace  for 
the  iieating  of  tannin  or  other  liquids,  and  shown  the  operation  of  the 
same,  what  I  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  manner  of  combining  the  boiler  (which  is  to  be  kept  full 
of  liquid)  with  tlie  respective  series  of  hollow  grate  bars,  and  with 
the  delivery  or  discharging  tube,  by  means  of  the  series  of  smaller 
tubes,  arranged  and  operating  substantially  as  herein  made  known. 
I  do  not,  of  course,  claim  the  use  of  grate  bars,  made  hollow 
for  the  purpose  of  passing  water  or  other  liquid  through  them,  this 
having  been  frequently  done  ;  but  I  limit  my  claim  to  the  special  ar- 
rangement and  combination  of  the  respective  parts  of  my  apparatus, 
by  which  it  is  adapted  to  the  attainment  of  the  end  therein  proposed." 


49.  For  Lnprovemcnls  in  the  construction  of  Carriages  for  Rail- 
ways; William  Coles  Fuller,  London,  England,  October  24. 
The  patentee  says, — "  IMy  improvements  consist,  firstly,  in  placing 

a  cushion  at  each  end  of  a  railroad  carriage,  and  covering  the  whole 
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or  the  greater  part  of  each  end  of  it,  in  such  a  mariier  that  in  case  of 
a  coHision  of  a  train,  the  cushions  of  the  carriages  may  diminish  the 
effect  of  the  concussion,  and  tend  to  tlie  security  of  the  passengers. 
The  second  part  of  my  improvements  consists  in  tlie  apphcation  of 
buffer  springs  of  vulcanized  India  rubber  or  caoutchouc ;  and  tlie  third, 
in  the  forming  of  the  springs  that  support  the  body  of  India  rubber, 
in  manner  liereinafter  described,  for  the  purpose  of  promoting  the 
ease  and  safety  of  the  passengers,  and  the  safety  of  the  transit  of 
goods." 

Claim. — "  Having  thus  described  my  invention,  and  the  manner  of 
carrying  the  same  into  effect,  I  would  observe  that  ordinary  India 
rubber  is  liable  to  be  affected  by  changes  of  temperature, and  to  become 
hard  or  rigid  by  exposure  to  cold,  and  therefore  I  prefer  to  use  India 
rubber  or  caoutchouc  prepared  with  sulphur,  in  the  manner  described 
in  the  specification  of  a  patent  granted  in  the  United  States  to  Charles 
Goodyear,  as  caoutchouc  thus  prepared  is  not  liable  to  be  acted  upon 
b}^  any  ordinary  temperature  to  which  it  may  be  exposed.  And  I 
hereby  declare  that  I  claim  as  my  invention — 

^' Firs  til/— The  application  of  cushions  to  the  ends  of  railway  car- 
riages, as  represented,  and  hereinbefore  described. 

^'■Secondly — I  claim  the  manner  set  forth  of  forming  the  buffers  of 
disks  of  India  rubber,  with  plates  of  metal  interposed  between  them, 
as  herein  shown  and  described ;  that  is  to  say,  the  metallic  disk  being 
made  larger  in  diameter  than  those  of  the  India  rubber,  for  the  pur- 
pose set  forth. 

'•'■Thirdly — I  claim  the  manner  set  forth  of  forming  the  carriage 
springs  of  long  straps  of  India  rubber,  extending  along  between 
teetii,  and  substantially  as  described  and  represented." 


50.  For  an  Improved  Swingle-tree  for  Carriages;  H.  C.  Wiatt,  Wel- 

don.  North  Carolina,  October  29. 

Claim. — "  What  I  claim  as  new,  and  desire  to  secure  by  letters 
patent,  consists  in  the  combination  of  the  swingle-tree,  springs,  catch, 
and  key,  arranged  and  operated  substantially  in  the  maiiner  herein 
described." 


51.  For  an  Improved  *^pparalus  for  cutting  Screws  o)i  the  rails  of 
Bedsteads,  and  tapping  posts  to  connect  therewith;  Joseph  Guild, 
Cincinnati,  Ohio,  October  29. 

Claim. — "Having  thus  fully  described  my  improvements,  what  I 
claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  a  series  of  augers,  in  the  manner  described,  by  means 
of  the  connecting  rod  and  bars,  substantially  as  described,  and  con- 
nected with  an  apparatus  for  cutting  screws  on  bedsteads,  as  herein 
set  forth,  and  for  the  purpose  specified,  so  that  any  required  number 
of  holes  can  be  bored,  and  in  the  right  position  for  the  pins.  Lastly, 
I  claim  attaching  a  cutter  to  the  top  for  cutting  the  first  turn  of  the 
thread  from  the  nut,  so  as  to  allow  the  rail  to  enter  the  post  up  to  tlie 
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shoulder,  as  above  specified;   tlie  whole   being  performed   al   one 
operation." 


52.  For  an  Improved  Cooking  Range;  Moses  Pond,  Boston,  Massa- 
chusetts, October  29. 

The  patentee  says, — "As  the  cooking  ranges  have  heretofore  been 
made,  it  is  impracticable  to  have  more  tlian  two  boilers  or  boiling  cham- 
bers, one  on  each  side  of  the  fire  chamber,  two  lateral  flues  being 
arranged  to  pass  around  the  boilers  and  communicate  with  the  oven 
behind  and  above;  and  as  it  is  very  desirable  to  increase  the  capacity 
of  a  range  by  the  addition  of  other  boilers,  1  have  made  an  improve- 
ment by  which  I  effectually  attain  this  important  end;  which  improve- 
ment consists  in  the  addition  of  two  boiler  chambers,  one  back  of  each 
of  the  side  boiler  chambers  heretofore  employed,  and  so  separated 
from  them  by  partitions  and  dampers,  as  to  use  only  one,  or  both,  on 
each  side,  at  pleasure." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  additional  lioiling  chambers 
with  the  front  boilers,  and  elevated  oven  of  cooking  ranges,  substan- 
tially as  herein  described,  whereby  I  am  enabled  to  increase  the  ca- 
pacity of  cooking  ranges  as  described  ;  and  I  also  claim  in  combina- 
tion therewith  the  additional  side  flues  and  dampers,  by  which  the  pro- 
ducts of  combustion  can  be  made  to  circulate  around  the  front  boilers 
before  passing  to  the  additional  boilers,  substantially  as  herein  de- 
scribed ;  thus  affording  the  ready  means  of  regulating  the  heat  of  the 
front  boilers,  as  herein  described." 


53.  For  an   Improved  ^'Tailors'   JMeasiire;^^  Benjamin  G.   Martin, 

Richmond,  Virginia,  October  29. 

Claim. — "What  I  claim  is  the  invention  of  a  brass  plate,  graduated 
with  slides,  clamps,  and  graduated  straps,  that  will  enable  me,  by  the 
aid  of  a  tape,  to  take  measures  for  garments,  and  determine  the  com- 
manding points,  with  more  accuracy  than  any  with  which  I  am  ac- 
quainted ;  the  plate  and  straps  being  applied  as  set  forth  in  the  speci- 
fication." 


54.  For  an  Improvement  in  the  construction  of  the  Piano  Forte; 

John  Schriber,  New  York,  October  29. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  construction  and  arrangement  of  the  cast  iron 
ribbed  plate  A,  having  an  adjustable  screw  for  extending  it,  in  combi- 
nation with  the  bar  B  and  set  screw  F,  for  giving  the  proper  tension 
to  the  strings,  made  and  arranged  in  the  manner  set  forth. 

"  I  also  claim  attaching  the  strings  to  the  tuning  pins  below  a  con- 
cave rest  plank,  constructed  and  arranged  in  the  manner  set  forth,  in 
order  to  the  effect  above  described. 

"I  also  claim  the  manner  of  tuning  the  piano,  by  drawing  the 
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strings  out  of  a  straight  line  and  into  the  cavity  in  the  under  side  of 
the  rest  plank,  as  described.  Also  the  combination  of  the  key  N, 
level  0,  and  damper  lever  P-*,as  described.  1  likewise  claim  making 
the  sounding  board  in  waving  or  serpentine  lines,  in  the  manner  and 
for  the  purpose  set  forth." 


SPECIFICATION  OF  AN  AiMERICAN  PATENT. 


Specification  nf  a  patent  for  a  new  method  of  treating  Iron  in  the 
process  of  rolling  or  drawing,  specially  intended  for  Railroad 
bars  and  Locomotive  tires,  invented  by  Horatio  Ames,  of  Falls- 
village,  Ct.,  granted  on  the  29th  day  of  July,  1S47. 

We  are  induced  to  publish  the  entire  specification  and  drawings  of 
this  invention,  not  only  on  account  of  the  value  and  merit  which  it 
presents  to  our  judgment,  but  because  of  the  deep  interest  which 
must  be  felt  in  all  such  improvements  by  those  who  are  engaged  in 
the  manufacture  of  iron,  and  in  railroads.  The  great  rivalship  now 
going  on  in  this  country  and  in  England,  in  the  manufacture  of  iron, 
renders  every  improvement  which  looks  either  to  the  reduction  of  the 
cost  of  manufacture,  or  to  the  amelioration  of  the  quality  of  the  iron, 
of  the  highest  importance.  And  as  the  cost  of  repairs  on  railroads 
arises  in  a  great  measure  from  the  wear  of  railroad  bars  and  locomo- 
tive tires,  by  exfoliation  and  splitting,  any  invention  which  promises 
to  avoid  this  evil  must  be  looked  upon  with  interest.  The  invention 
in  question  has  already  excited  a  deep  interest  in  England,  where  the 
inventor  has  secured  it  by  patent.  K. 

To  all  to  whom  these  presents  shall  come: — Be  it  known,  that  I, 
Horatio  Ames,  of  Falls-village,  tovvMi  of  Salisbury,  in  the  county  of 
Litchfield,  and  State  of  Connecticut,  have  invented  a  new  and  useful 
improvement  in  the  process  of  working  iron,  and  in  the  machinery 
therefor,  and  that  the  following  is  a  full,  clear,  and  exact  description 
of  the  principles  or  character  which  distinguish  it  from  all  other 
things  before  known,  and  of  the  manner  of  making,  constructing,  and 
using  the  same,  reference  being  had  to  the  accompanying  drawings, 
(Plate  I.)  making  part  of  this  specification,  in  which  figure  1  is  a  plan 
of  the  machine;  figure  2,  a  side  elevation;  figure  3,  a  longitudinal 
vertical  section,  taken  at  the  line  (X.  X.)  of  figure  1 ;  and  figure  5,  a 
like  section,  taken  at  the  line  (Z.  Z.)  of  the  same  figure.  The  same 
letters  indicate  like  parts  in  all  the  figures. 

In  the  manufacture  of  iron,  either  by  rolling  or  hammering,  the 
fibres  are  all  drawn  longitudinally,  which,  for  the  rails  of  railroads, 
for  the  tires  of  railroad  wheels,  and  for  a  variety  of  ather  purposes, 
renders  it  liable  to  break  off  in  thin  leaves  or  scales,  or  to  split  length- 
wise— this  state  of  thmgs  being  very  common  in  the  two  instances 
specified.  The  object  of  my  invention  is  so  to  treat  the  iron,  either 
in  the  original  manufacture  thereof,  or  afterwards,  as  to  avoid  this 
defect,  and  thereby  render  the  iron  for  these  purposes  more  durable. 
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by  laying  the  fibres  in  such  form  and  direction,  as  to  prevent  it  from 
scaling  off  or  splitting.  And  my  invention  consists  in  twisting  the 
iron  in,  or  before,  or  after,  the  operation  of  rolling  or  hammering,  so 
that  the  fibres  shall  wind  around  one  another, in  a  manner  somewhat 
similar  to  the  fibres  of  hemp  in  a  twisted  rope  or  strand. 

And  the  second  part  of  my  invention  relates  to  the  machinery  by 
which  I  carry  into  effect  my  improved  process,  and  consists  in  com- 
bining two  or  more  sets  of  rollers,  one  or  both  of  which  are  to  be 
draw  rollers,  and  one  set  turning  in  the  usual  pprmanent  bearings, 
and  the  other  set  or  sets  worldng  in  a  frame  or  chuck  that  rotates  on 
an  axis  at  right  angles  to  the  axis  of  the  rollers,  to  twist  the  bar  of 
iron  between  the  two  sets  of  rollers. 

To  enable  any  one  skilled  in  the  art  to  apply  my  improved  process 
of  treating  iron,  and  to  construct  and  use  the  machine  which  I  have 
invented  therefor,  I  will  describe  the  mode  of  procedure  which  I 
have  essayed,  as  well  as  the  manner  of  constructing  and  raising  the 
machine  therefor.  The  bloom  of  iron,  or  a  bar  previously  formed,  is 
taken  while  in  a  heated  state,  and  twisted  while  undergoing  the  oper- 
ation of  hammering,  which  may  be  done  by  securing  one  end  of  the 
bloom  or  bar  in  a  clamp  and  rotating  it  while  the  hammer  rests  on 
the  other  end  ;  or  by  securing  the  two  ends  in  separate  clamps  and 
twisting  one.  of  them,  or  both,  in  opposite  directions,  until  the  required 
twist  has  been  given,  and  then  subjecting  it  to  the  operation  of  liani- 
mering.  But  when  the  bar  is  to  be  drawn  by  rolling,  the  bar  is  to 
undergo  the  operation  of  twisting  while  passing  between  the  rollers, 
or  after  it  has  passed  between  one  set,  and  before  it  passes  between 
the  second  set;  and  when  it  is  twisted  on  its  way  to  the  rollers,  one 
end  of  the  bar  may  be  secured  to  a  clamp,  which  is  to  be  rotated  as 
the  bar  passes  between  the  draw  rollers. 

As  the  bars  thus  prejiared  are,  in  most  instances,  to  be  re-worked 
to  receive  the  required  form  or  forms,  according  to  the  purposes 
which  they  are  to  be  applied  to,  it  will  be  evident  that  they  may  be 
twisted  as  they  pass  from  the  hammer  or  the  rollers,  instead  of  giving 
the  twist  before  the  hammering  or  rolling;  and  to  effect  this,  the  end  of 
the  bar  may  be  clamped  as  it  leaves  the  iiammer  or  rollers,  and  the 
required  twist  given;  but  it  is  better  to  give  the  twist  before  the  iron 
has  undergone  the  operation  of  rolling  or  hammering,  as  it  is  then 
more  iiighly  heated,  and  the  fibres  will  not  be  so  severely  strained  as 
they  would  be  after  the  metal  has  been  partly  cooled. 

When  iron  has  been  treated  and  worked  according  to  this  process, 
the  fibres,  instead  of  ruiming  in  the  bar  longitudinally,  in  straight  lines, 
will  run  in  the  direction  of  a  helix,  gradually  ap[)roaching  to  a  straight 
hue  from  the  circumference  to  the  axis  of  the  bar,  so  that  when  used 
for  making  tires,  or  for  other  analogous  purposes,  the  bar  will  be  pre- 
vented from  splitting  along  its  length  by  the  tenacity  of  the  fibres, 
which  cross  the  bar  in  the  direction  of  a  helix,  instead  of  the  mere 
adhesion  of  the  fibres  together:  and  when  used  for  the  rails  of  rail- 
roads, or  similar  purpose,  none  of  the  fibres  can  be  separated  from 
the  mass  longitudinally,  as  heretofore,  nor  can  the  iron  be  stripped  off 
in  scales  until  they  have  been  cut  off  on  each  side,  for,  by  their  direc- 
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tion,  they  pass  diagonally  from  one  side,  over  the  surface,  and  down 
the  other  side,  whereby  they  are  completely  tied  together. 

Of  the  Machinery  for  working  Iron  in  accordance  with  the  fore- 
going process. 

In   the   accompanying  drawings,  a  represents  a  frame   properly 
adapted  to  the  purpose,  and  b  b,  two  grooved  rollers,  such  as  are  used 
in  rolling  mills  for  rolling  bars  of  iron — the  groove  in  each  being 
semi-circular,  or  nearly  so,  that  the  two  together  may  form  a  cylin- 
drical bar.     These  two  rollers  are  placed  one  above  the  other,  with 
their  journals  in  appropriate  boxes  in  the  two  standards,  c,  c      The 
shaft  of  the  lower  roller  extends  out  beyond  one  of  the  standards,  and 
is  provided   with  a  level  cog-wheel,  d,  which  mashes  into   a  level 
pinion,  e,  on  the  main  driving  shaft,/,  which  turns  the  lower  roller, 
to  feed  in  the  bar  of  iron,  ^ — the  upper  roller  being  carried  by  the 
motion  of  the  lower  one.     Just  back  of  the  first  set  of  rollers  above 
described,  there  is  another  pair,  7i,  n,  similar  to  the  first,  except  that 
the  grooves  in  them  are  smaller,  to  draw  the  iron  slightly,  after  pass- 
ing the  first  set — they  are  mounted  in  a  hollow  chuck  or  frame,  z,  on 
the  forward  end  of  a  hollow  shaft  or  mandrel, y,  that  has  its  bearitigs 
in  two  standards, /t.  A",  and  which  is  provided  with  a  cogged  pinion,  /, 
the  teeth  of  which  engage  with  a  cog-wheel,  j?i,  on  the  main  shaft, 
by  which  the  second  set  of  rollers  are  made  to  rotate  at  right  angles 
to  their  axes,  and  on  an  imaginary  line  passing  through  the  biglit  of 
the  two  sets  of  rollers,  and  in  the  centre  of  the  two  holes  formed  by 
the  grooves  on  the  rollers  at  the  bight  of  each  set,  the  axis  of  the  hol- 
low shaft  or  mandril  being  in  this  imaginary  line.     Back  of  the  clutch, 
and  attached  to  the  front  face  of  the  forward  standard,  /c,  there  is  a 
wheel,  fi,  the  cogs  of  which  mash  into  the  cogs  of  two  pinions,  o,  o, 
on  two  short  arbors,/;,/?,  one  on  each  of  two  opposite  sides  of  the 
chuck,  ihe  other  end  of  these  short  arbors  being  provided  each  with  a 
short  screw,  q,  the  threads  of  which  engage  with  the  cogs  of  two 
pinions,  r,r,  one  on  the  end  of  each  of  the  rollers  of  the  second  set,  so 
that  the  cog-wheel,  7i,  being  permanently  attached  to  the  standard 
when  the  hollow  shaft  with  its  chuck,  and  the  second  set  of  rollers,  is 
turned,  the  two  cogged  pinions,  o,  o,  travel  about  this  wheel,  which 
turns  the  arbors  to  which  they  are  attached,  in  the  direction  of  the 
reverse  of  the  rotation  of  the  chuck,  and  the  threads  of  the  screw  in 
turn  engaging  with  the  cogs  of  the  pinions  on  the  shafts  of  the  second 
set  of  rollers  causes  these  to  rotate  on  their  axes,  and  in  the  same 
direction  with  the  first  set,  and  with  a  velocity  relatively  to  the  rota- 
tion of  the  first  set,  proportioned  to  the  amount  of  drawine:  action 
which  they  are  intended  to  exert  on  the  bar  that  is  to  pass  between. 
In  this  way  it  will  be  obvious  that,  when  the  machine  is  put  in 
motion,  and  a  bar  of  iron  fed  in,  it  will  pass  between  the  first  pair 
of  rollers  and  be  partly  drawn,  and  then  pass  between  the  second  pair, 
which  having  two  motions,  one  on  their  axis,  and  another  at  ri^ht 
angles  thereto,  and  on  the  axis  of  the  bar  of  iron,  it  (the  bar)  will 
in  consequence  be  twisted  between  the  two  pairs  of  rollers,  and  also 
drawn  by  them,  and  the  fibres  compressed. 
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From  the  foregoing  it  will  be  obvious  that  the  extent  of  drawing 
action  of  either  or  both  sets  of  drawing  rollers,  can  be  regulated  at 
pleasure,  by  simply  varying  the  size  of  the  grooves  and  relative  mo- 
tions of  the  draw  rollers  on  their  axes,  and  their  rotation  on  the  axis 
of  the  bar  of  iron. 

It  will  be  equally  obvious,  that  the  number  of  draw  rollers  can  be 
increased,  without  changing  the  principle  of  my  invention.  It  is  to 
be  nnderstood  that  the  iron,  when  subjected  to  the  compound  action 
of  drawing  and  twisting,  is  to  be  in  a  heated  state,  such  as  is  practised 
by,  and  known  to,  iron-masters  in  the  manufacture  of  iron. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  first,  the  method  herein  described  of  treating  iron  lo 
increase  its  toughness  or  durability  for  certain  purposes — such  as  rail- 
road bars  and  tires,  &c. — by  subjecting  it,  in  a  highly  heated  state,  to 
the  compound  operation  of  drawing  and  twisting,  substantially  as 
herein  described. 

"  I  also  claim  in  the  machinery  above  described,  giving  to  one  set 
of  rollers  the  rotary  motion  on  their  axes,  and  a  rotary  motion  at 
right  angles  thereto,  on  the  axis  of  the  bar  of  iron,  when  this  is  com- 
bined with  another  pair  of  rollers  that  have  simply  a  rotary  motion 
on  their  axes,  substantially  as  described,  whereby  the  bar  of  iron,  in 
a  highly  heated  state,  is  drawn  and  twisted,  as  described." 
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^^ Chemistry  applied  to  the  Manufacture  of  Soap  and  Candles,  by 
Campbell  JNIorfit;  Philadelphia,  Carey  &  Hart,  1847." 
The  rapid  progress  of  chemical  manufactures  marks  a  new  era  in 
the  history  of  the  arts,  due  partly  to  the  development  of  chemical 
science,  and  partly  to  the  spirit  of  thorough  investigation,  which  is 
unquestionably  one  of  the  most  striking  characteristics  of  the  present 
period  of  the  world's  history.  It  is  but  about  a  century  since  chem- 
istry as  a  science  can  date  its  birth,  although  the  germ  of  its  existence 
has  been  elaborating  during  a  period  of  several  thousand  years.  But 
during  that  century,  such  an  astonishing  impetus  has  it  received,  that 
it  is  now  engaged  in  unfolding,  or  endeavoring  to  unfold,  the  most 
secret  and  invisible  operations  of  nature,  in  the  production  and 
growth  of  living  beings;  in  attempting  what  would  have  formerly 
been  regarded  as  irreverent,  to  fathom  the  depths  of  vitality;  nay,  to 
trace  it  to  its  very  source,  if  v>^e  may  credit  the  fond  dreams  of  some 
chemical  philosophers.  Since  the  history  of  the  chemical  arts  keeps 
side  by  side  with  that  of  the  science,  although  a  little  more  tardy  than 
the  latter,  it  is  a  fair  inference  that  their  growth  is  due  to  the  science; 
and  in  fact  their  history  shows  it  to  be  so. 

But  while  we  take  a  pleasure  in  surveying  the  astonishing  improve- 
ments which  the  useful  arts  are  daily  receiving,  and  thus  increasing 
and  spreading  the  comforts  of  mankind  at  large,  we  hail  with  greater 
pleasure  the  evidences  of  their  constant  and  probable  never-ending 
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progress  towards  perfection  in  our  own  country'.  This  progress  has 
been  most  clearly  sliown  by  the  public  exhibitions  of  the  products  of 
American  manufacture,  which  are  provided  at  much  care  and  cost  by 
several  institutions  in  the  United  States,  and  by  none  with  more  spirit 
and  care  than  by  the  Franklin  Institute.  Among  the  signs  of  pro- 
gress, we  note  with  satisfaction  many  useful  patents,  taken  out  by 
citizens  of  the  United  States,  both  in  this  country  and  in  England,  for 
processes  and  apparatus  which  bear  the  stamp  of  novelty,  ingenuity, 
and  utility.  We  note,  further,  the  republication  of  numerous  and 
valuable  practical  works,  originating  in  England,  Germany,  and 
France;  and  above  all,  we  observe  the  issuing  of  original  works 
amongst  us,  on  various  branches  of  the  useful  arts. 

The  title  which  heads  the  present  article,  is  that  of  a  work  of  the 
latter  character,  by  an  author  who  evinces  both  a  practical  and  theo- 
retical knowledge  of  the  subject  on  which  he  discourses,  and  who, 
we  know,  has  not  even  enjoyed  the  advantage  of  witnessing  person- 
ally the  state  of  the  arts  in  Europe.  Would  that  there  were  many 
more  authors  of  such  a  stamp,  who  would  not  hesitate  to  communi- 
cate a  portion,  at  least,  of  their  practical  experience  in  their  several 
arts.  Not  that  we  would  have  them  unfold  to  the  public  eye  all 
their  arcana,  all  the  nice  steps  in  their  operations,  upon  which  they 
iiave  spent  years  of  toil  and  much  capital;  for  they  deserve  and 
should  endeavor  to  draw  pecuniary  advantage  from  these,  if  practi- 
cable. But  a  large  amount  of  valuable  ai:d  available  knowledge 
might  be  given  to  the  public,  and  for  tlie  public  good,  without  detri- 
ment to  the  authors,  inventors,  or  artizans  themselves.  While  the 
work  before  us  unveils  some  of  the  hidden  mysteries  of  one  most 
useful  branch  of  the  arts,  it  withholds  a  portion,  whose  revelation 
might  tend  to  the  injury  of  those  engaged  in  its  practical  details. 

In  calling  this  one  of  the  most  usetul  branches  of  the  arts,  we 
speak  advisedly.  So  important  was  it  considered  near  half  a  century 
since,  that  commissioners  were  appointed  by  the  French  government 
to  investigate  it;  and  now,  so  extensive  are  the  operations  connected 
with  it  as  to  involve  millions  of  capital. 

It  is  not  necessary,  on  the  present  occasion,  to  refer  particularly  to 
the  methods  in  use  for  cleansing  purposes,  previous  to  the  introduc- 
tion of  soap.  The  soda  of  Egyptian  lakes  may  have  served  very 
well  in  default  of  a  better  means,  and  some  among  us  are  retrograding 
to  a  period  of  3000  years  ago,  by  the  employment  of  soda  for  washing 
and  tearing  textile  fabrics.  But  we  must  allow  much  credit  to  the 
ancient  (iermans,  who  made  known  to  tlie  Romans,  through  the 
Gauls,  the  method  of  alleviating  the  destructive  influence  of  alkali, 
by  combining  it  with  tat,  without,  at  the  same  time,  lessening  its 
detergent  qualities.  Tlie  manufacture  was  nearly  stationary  during 
1800  years;  indeed  we  may  say  until  chemical  science  first  taught 
hov/  to  know  the  quantity  of  real  alkali  in  the  crude  material,  since 
the  latter  may  have  contained  from  3  to  30  per  cent.,  without  the 
manufacturer's  knowing  well  how  to  ascertain  its  richness.  Then 
the  brilliant  discoveries  of  Chevreul,  resulting  from  the  laborious  in- 
vestigations of  10  years,  (1S13  to  1S23,)  in  an  almost  untrodden  field, 
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gave  the  first  clear  insight  into  the  modus  operandi  of  the  soap  manu- 
facture, as  indeed  they  must  be  regarded  as  having  laid  the  founda- 
tion and  partly  reared  the  superstructure  of  modern  organic  chemis- 
try. The  grand  key  to  the  progress  of  the  chemical  arts,  was  the 
improved  method  of  making  sulphuric  acid,  and  in  1823  the  cheap- 
ness of  this  acid  originated  the  manufacture  of  soda  from  common 
salt.  By  action  and  reaction,  both  oil  of  vitriol  and  soda  became 
cheaper  from  more  extended  use,  atid  a  few  years  ago  60,000  tons  of 
soda  ash  were  annually  made  in  England,  one-third  of  which,  20,000 
tons,  were  employed  in  the  manufacture  of  soap. 

Not  less  remarkable  has  been  the  progress  of  the  manufacture  of 
materials  for  illumination,  which  has  induced  the  like  improvement 
in  lamps  and  other  apparatus  for  illumination.  We  are  no  longer 
content  with  the  smoky  blaze  of  a  pine-knot,  nor  with  the  elegant 
form,  but  irregular  and  smoky  flame,  of  an  Etruscan  lamp.  We  now 
strive  to  make  the  night  rival  the  day  in  brilliancy,  and  that  too,  with- 
out any  anxiety  about  showers  of  soot  from  a  smoky  flame.  Chev- 
reul's  splendid  discoveries  of  the  composition  of  the  fatty  bodies,  and 
of  the  properties  of  their  constituents,  almost  immediately  gave  rise 
to  the  manufacture  of  stearic  acid  candles,  which  are  now  scarcely 
inferior  to  the  choicest  wax  or  spermaceti.  The  enormous  produc- 
tion of  lard  in  the  United  States,  has  mduced  an  improvement  in  the 
manufacture  of  stearine,  (the  more  solid  portion  of  fat,)  in  which  our 
author  claims  having  taken  a  prominent  part;  nor  are  we  disposed  to 
deny  his  claim,  having  witnessed  some  of  the  progressive  steps  of  his 
improvements. 

In  the  book  before  us,  we  admire  the  typography,  and  the  neatness 
as  well  as  accuracy  of  the  wood-cuts,  of  which  the  number,  170, 
shows  that  neither  pains  nor  cost  has  been  spared  to  render  it  most 
useful  to  the  artizan.  A  pictorial  representation  of  aj)]iaratus  speaks 
more  intelligibly  to  the  understanding  than  the  most  labored  and 
voluminous  description;  and  works  of  this  kind  demand  a  liberal 
combination  of  both.  The  style  of  writing  is  less  commendable,  be- 
traying too  little  attention  to  this  portion  of  an  otherwise  highly  praise- 
worthy undertaking.  It  is  not  a  sufficient  extenuation  of  this  neglect 
to  say  that  it  was  written  mainly  for  the  artizan,  for  the  latter  can  en- 
joy a  good  style,  and  if  not,  to  put  such  in  his  hands  tends  to  elevate 
his  character. 

Chap,  xxxvi  is  devoted  to  Hydrometers  and  Thermometers,  in- 
cluding a  scale  of  Beaume,  compared  with  specific  gravity,  and  a 
table  of  the  centigrade  and  Reaumur  thermometers,  in  degrees,  com- 
pared with  Fahrenheit's  scale.  Chap,  xxxvii  contains  scales  of 
weights  and  measures,  the  French  and  English  being  compared  to- 
gether. We  cannot  but  think  it  advisable  in  all  English  works,  ex- 
cepting in  a  few  partic\ilar  cases,  that  all  weights  and  measures 
should  be  given  according  to  English  or  American  standards,  how- 
ever defective  the  system  may  be;  but  this  should  be  more  espe- 
cially the  case  in  practical  works,  where  many  readers  would  lose 
much  valuable  information,  from  inability  to  make  the  requisite  cal- 
culations for  converting  the  number  of  one  system  into  those  of  an- 
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other.     A  glossary  of  scientific  and  technical  terms,  in  the  conclud- 
ing part  of  the  work,  will  be  found  both  convenient  and  useful. 

The  work  contains  544  pages,  devoted  to  two  subjects — the  manu- 
facture of  soap  and  of  candles,  and  embraces  all  the  most  important 
parts  of  these  two  allied  arts,  entering  fiequently  into  the  minutest 
details  of  the  processes.  It  commences  very  properly  with  so  much 
of  purely  chemical  theories  and  facts,  as  will  enable  the  manufacturer 
to  understand  those  processes,  which  too  often  depend  on  mere  em- 
pirical rules.  A  few  general  principles  of  chemical  affinity  introduce 
the  subject  of  the  alkalies  and  acids  employed  in  these  arts.  The 
vegetable  fats  are  followed  by  volatile  oils,  wax,  resins,  and  the  ani- 
mal fats  and  oils;  and  among  these  subjects  are  many  processes  for 
extraction,  purification,  and  bleaching,  which  the  manufacturer  may 
find  it  to  his  interest  to  consult.  The  ultimate  and  proximate  constit- 
uents of  soap,  and  the  theory  of  saponification,  introduce  the  reader 
into  the  details  of  the  manufacture  itself — the  whole  embracing  150 
pages.  We  find  here  detailed  the  composition  and  mode  of  making 
nearly  100  varieties  of  soap,  from  the  most  common  rosin  soap,  to 
the  most  delicately  flavored  toilet  soap. 

We  are  certainly  pleased  with  the  manner  in  which  the  author  pro- 
ceeds, step  by  step,  from  the  foundations  of  the  art  in  chemical  science, 
to  the  important  practical  processes  ;  so  that  the  manufacturer  may 
give  a  reason  for  the  numberless  details  which  he  pursues,  and  may 
be  enabled  on  sure  grounds  to  advance  his  art  and  improve  his  prac- 
tice. If  we  should  object  to  the  arrangement,  it  would  be  to  that 
which  allows  the  essential  oils,  wax,  and  resins,  to  intervene  the 
vegetable  and  animal  fats ;  while  these  are  so  closely  related  on 
chemical  grounds,  that  we  cannot  well  separate  them.  But  it  must 
be  observed  that  the  mode  of  obtaining  the  vegetable  fats,  by  expres- 
sion, and  in  other  ways,  difli'ers  materially  from  that  of  preparing  the 
animal  fats;  and  that  this  part  of  the  work  is  devoted  to  the  methods 
of  extraction  and  purification.  To  the  vegetable  fats  are  allied  the 
vegetable  essential  oils,  in  reference  to  origin  and  partly  to  the  mode 
of  preparation;  and  the  resins  cannot  well  be  separated  from  the 
latter.  On  tlie  whole,  therefore,  the  author's  arrangement  is  the  best. 
He  has  treated  with  some  degree  of  fulness,  the  chemical  properties 
of  the  fat  acids  and  their  compounds,  and  we  commend  this  subject 
to  the  careful  study  of  the  manufacturer,  believing  that  he  will  be 
amply  repaid,  both  by  improvement  in  his  products,  and  by  a  remu- 
nerating return.  If  we  have  a  wish  on  this  subject,  however,  it  is 
that  the  author  had  been  still  more  full  of  detail  on  all  the  chemistry 
of  saponification,  for  we  are  firmly  persuaded  that  the  most  numerous 
and  valuable  improvements  in  this  and  other  chemical  arts,  must  arise 
from  the  inexhaustible  spring  of  chemical  science.  It  is  true  that 
some  blame  for  this  defect  is  due  to  the  meagreness  of  our  works  on 
elementary  chemistry;  and  we  hope  that  the  author  may  yet  find 
opportunity  to  pursue  theoretical  investigations  in  a  field  where  he 
seems  to  be  at  home. 

Although  we  regret  some  trifling  remarks  by  the  author,  on  tho 
tricks  of  trade  and  follies  of  fashion,  in  the  chapter  on  "  Toilet  Soaps," 
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yet  we  must  also  regret  the  existence  of  that  sickly,  insatiate  taste  of 
the  pubHc,  that  demands  the  constant  invention  of  new  names  for  the 
same  thing.  It  is  undoubtedly  advisable  to  give  a  toilet  soap  the 
name  of  the  perfume  with  whicii  it  is  scented,  but  to  call  it  the 
"Savon  aux  pensez-d-moi,"  or  "Savon  al'etoile  d'amour,"  merely  to 
give  it  currency,  is  ridiculous  in  the  extreme,  and  a  slander  upon  the 
good  sense  of  the  public.  A  well  made  rose-soap,  or  almond-soap, 
will  always  meet  with  an  equally  good  sale  under  its  simple  English 
name,  as  under  a  Gallic  puff  or  English  nonsense.  A  tasteful  label 
and  envelope  may  win  the  eye  once  or  twice,  but  the  use  of  the  en- 
closure will  soon  tear  off  the  flimsy  veil,  and  expose  the  real  quality 
of  the  article.  We  believe  it  to  be  to  the  manufacturer's  own  inter- 
est to  make  the  label  and  envelope  correspond  in  taste  and  cost  with 
the  material  enclosed. 

The  second  part  of  the  book  treats  of  the  manufacture  of  candles, 
with  a  short  introductory  on  the  nature  of  an  illuminating  flame. 
The  author  has  likewise  here  progressed  from  the  consideration  of 
the  raw  material,  to  the  manufacture  of  the  candle  itself,  without 
despising  tlu  humble  dip,  and  has  devoted  a  chapter  to  each  kind, 
the  stearic  acid,  stearin,  sperm,  wax,  and  fancy  sorts.  This  portion 
of  the  work  is  much  more  fully  illustrated  than  the  former,  by  139 
wood  cuts,  many  of  them  representing  entirely  new  apparatus  or  ar- 
rangements. If  we  were  to  value  any  one  part  of  the  work  more 
highly  than  another,  it  would  be  this  second  part,  especially  chapters 
xlvii,  xlviii,  and  xlix,  which  contain  a  large  amount  of  the  author's 
own  experience  in  the  manufacture.  We  especially  commend  chap, 
xlviii,  "on  stearin,"  to  the  public  attention,  as  conveying  his  impor- 
tant improvement  in  the  preparation  of  a  pure  and  hard  stearin, 
well  adapted  to  southern  climates.  Lard  has  become  one  of  the  most 
important  products  of  the  United  States,  being  rendered  in  quanti- 
ties greater  than  the  demand  for  home  consumption;  and  since  it 
must  be  exported,  it  is  useful  to  inquire  what  is  its  best  form  for  the 
market.  Potash  cannot  be  obtained  in  very  large  quantities,  and  at 
low  prices,  especially  in  those  sections  of  the  country  where  lard  is 
most  abundantly  produced,  nor  is  it  likely  that  soda  will  be  manufac- 
tured largely  for  some  years  to  come;  so  that  soap  is  not  likely  to  be 
the  best  form  at  present  for  exporting  lard,  or  at  least  it  cannot  be 
sent  forth  in  this  state  alone.  It  would  be  far  better  to  convert  a 
portion  of  it  into  stearin  and  stearic  acid,  and  (o  export  candles. 
WHien  the  manufacture  of  sulphuric  acid  shall  be  conducted  on  a 
more  extensive  scale  in  the  West,  then  soda,  soap,  and  stearic  acid 
can  be  produced  in  sufficient  quantities  and  at  such  prices  as  to  com- 
mand a  large  home  and  foreign  market. 

Wc  cannot  applaud  the  introduction  of  many  French  terms  by  the 
auth'ir,  altliougli  some  are  rendered  necessary,  from  the  want  of  pre- 
cise English  terms  corresponding  to  the  former.  We  can  by  no  means 
allow  tiiat  Savonnier  is  preferable  to  Soap-boiler;  for  the  latter  being 
compoimded  of  two  words,  the  meaning  of  each  of  which  is  well 
known  to  English  ears,  conveys  to  us  the  nature  of  the  art,  and  the 
business  of  the  artizan,  with  far  greater  clearness  and  force  than  any 
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foreign  word  can  do,  especially  where,  as  in  the  present  case,  the 
foreign  word  gives  no  definite  idea  of  the  nature  of  tlie  manufacture. 
Nor  it  is  a  sufficient  apology  to  say  that  savonnier  is  used  because 
the  term  soap-boiler  rather  derogates  from  the  standing  of  the  indi- 
vidual before  the  community.  We  must  deny  this  as  a  fact,  however 
the  term  may  be  construed  by  a  part  of  the  public.  If  the  art  be 
useful — if  it  demand  skill  in  its  execution — if  it  embrace  chemical  or 
mechanical  science  in  its  process — no  one  has  a  shadow  of  right  to  re- 
gard the  art  and  its  operatives  other  than  as  worthy  of  an  honorable 
position  in  society.  Even  if  the  public  should  be  over-nice  with 
reference  to  any  art,  such  books  as  that  before  us,  will  tend  more 
than  anything  else  to  raise  such  art  to  its  proper  grade.  Chap,  ii  con- 
tains some  really  good  remarks  that  bear  upon  this  point,  and  we  will 
close  by  quoting  a  few  passages: 

<•  There  is  no  pleasure  so  great  among  those  which  pertain  to  the 
rewards  of  success  as  that  which  comes  from  the  toil  of  the  hands 
well  and  honestly  engaged  ;  there  is  none  more  satisfactory  to  the 
mind,  than  that  which  unites  the  knowledge  of  what  to  do  with  the 
act  of  well  doing;  and  when  these  qualities  are  associated,  and  are 
supported  by  perseverance,  they  are  the  sure  basis  of  present  respec- 
tability and  future  independence. 

"  Labor,  properly  directed  by  education,  must  secure  reputation  to 
the  individual  and  benefit  to  the  community.  It  is  not  in  the  learned 
professions  that  either  fame  or  fortune  is  always  found;  neither  is  it 
political  success  that  yields  either  greatness  or  content. 

"  If  trade  is  followed  merely  for  the  sake  of  its  moderate  gains,  it 
will  always  keep  its  votaries  in  a  dull  road  of  antiquated  forms  and 
habitual  error;  but  if  men  are  taught  in  their  earlier  days,  that  edu- 
cation is  the  best  preparative  for  the  work-shop,  they  will  bring  with 
tliem  into  their  future  laboratories  the  powers  of  other  influences  than 
those  of  mere  ingenuity;  they  will  come  with  new  levers,  those  of  the 
cultivated  intellect;  and  with  the  inspirations  of  a  laudable  ambition 
and  a  forecast  of  the  future,  will  strike  out  inventions  and  improve- 
ments to  elevate  their  names  and  benefit  mankind. 

"The  theory  which  accounts  for  the  union  of  oils  and  alkalies  in 
the  formation  of  soaps,  or  the  decomposition  of  fats  into  their  crystaline 
acids,  is  as  abstruse  as  that  which  expounds  some  of  the  most  refined 
instances  of  affinities.  The  manufacture  of  soaps  and  candles  is, 
therefore,  strictly  scientific,  and  they  who  desire  to  advance  in  thai  art, 
must  not  merely  make,  but  make  understandingly  ;  so  that  each  result 
may  be  an  advancing  lesson  for  their  own  profit,  while  it  enables  them 
to  repay  the  benefits  they  have  derived  from  chemistry,  by  furnishing, 
from  their  experience,  new  lights  to  their  fellow  men." 
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Report  on  an  Apparatus  for  Supplying  the  Boilers  of  Marine 
Steam  Engines  ivit/i  a  Continuous  Supply  of  Fresh  fFater.  In- 
vented by  Captain  John  Ericsson. 

Through  the  courtesy  of  the  Author,  C.  H.  Haswell,  Esq.,  we  are 
enabled  to  submit  to  our  readers  the  foUowmg  interesting  report  upon 
some  improvements  in  Marine  Engines,  invented  by  Capt.  Ericsson, 
and  adapted  by  him  to  the  United  States  Revenue  Steamer  "Legare." 
Capt.  Ericsson  has  since  appUed  his  apparatus  in  the  United  States 
Steamer  Massachusetts,  having  made  some  modifications,  which  were 
suggested  by  the  experience  in  the  "  Legare,"  and  we  learn  that  its 
performance  is  now  perfectly  satisfactory.  Com.  Pub. 

Neiv  York,  October  31st,  1847. 
Sir. — In  acceptance  of  your  invitation  of  the  17th  ultimo,  we,  the 
undersigned,  had  the  honor  to  meet  together  in  the  city  of  New  York, 
with  the  view  of  testing  and  reporting  upon  an  apparatus  invented  by 
Captain  John  Ericsson,  for  the  purpose  of  supplying  the  boilers  of 
marine  steam  engines  with  a  continuous  supply  of  fresh  water,  and 
applied  by  him  under  your  direction  in  the  United  States  Revenue 
Steamer  Legare. 

We  have  now  respectfully  to  report,  that  on  the  23rd  ultimo  we 
embarked  in  the  Legare  at  13  M.,  proceeded  to  sea,  and  remained  on 
board  till  the  following  morning.  During  this  time  the  boiler  was  in 
operation  15  hours,  and  we  had  ample  opportunity  of  examining  the 
means  employed  for  supplying  it  with  water  and  the  results  produced. 
By  the  ordinary  method  of  condensing  steam  in  marine  navigation, 
boilers  are  supplied  with  the  luater  of  condensation,  composed  of  the 
steam  that  is  withdrawn  from  the  boiler  and  the  necessary  quantity  of 
salt  water  required  for  its  condensation.  Hence,  a  boiler  in  operation 
is  constantly  parting  with  steam  (fresh  water)  and  receiving  salt  water 
in  exchange.  The  effect  of  this  operation,  uninfluenced  by  a  correc- 
tion, would  be,  that  in  a  few  hours  a  degree  of  saturation  of  the  water 
in  the  boiler  would  be  reached,  that  would  precipitate  upon  the  plates 
of  the  furnaces  and  flues,  a  scale  of  surticient  thickness  to  arrest  the 
passage  of  the  heat  to  the  surrounding  water  and  cause  the  destruc- 
tion of  the  plates,  by  exposing  them  to  a  temperature  destructive  of 
their  tenacity.  The  correction  in  use  is  the  removal  of  the  water  as 
it  approaches  saturation,  and  is  etfected  by  blowing,  ox  pumping  off. 

In  the  operation  of  either  of  these  methods,  it  is  apparent  that  there 
is  a  loss  of  the  heat  that  has  been  imparted  to  the  water  blown  or 
pumped  ofl",  that  neglect  to  open  or  shut  the  blow-off  cock,  or  in  the 
admission  of  the  required  supply  of  water,  involves  the  duration  of 
the  boiler  and  may,  as  it  frequently  does,  involve  the  lives  of  the  pas- 
sengers and  the  crew,  and  the  safety  of  the  vessel.  Even  when  all 
practicable  attention  is  given  to  blowing-oft',  salt  scale  will  be  deposit- 
ed in  long  voyages,  particularly  in  the  middle  latitudes,  and  accumu- 
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late  to  an  extent  that  renders  its  removal  imperatively  necessary.  This 
is  at  all  times  a  difficult,  and  even  under  the  most  favorable  circum- 
stances, an  imperfect  operation,  and  when  this  deposit  coats  the  sur- 
faces of  the  flues,  the  consumption  of  fuel  is  increased  to  an  extent 
unsuited  to  the  economy  of  mercantile  enterprise  and  to  the  duration 
of  operation  requisite  for  naval  purposes. 

This  evil  may  be  avoided  by  furnishing  the  boilers  with  a  full  sup- 
ply of  fresh  water,  and  as  the  weight  could  not  be  accommodated,  nor 
the  space  spared  in  a  vessel  for  an  instrument  and  its  fuel  for  the  sole 
purpose  of  distilling  the  quantity  required,  it  is  obvious  that  the  steam 
furnished  by  a  boiler  must  be  returned  to  it,  after  being  condensed  by 
the  radiation  of  its  heat  to  cold  surfaces,  and  not  by  the  admixture  of 
water.  This  method  was  proposed  by  James  Watt,  so  early  as  the 
year  1776,  and  has  been  effected  to  some  extent  by  an  instrument  in- 
vented by  JNIr.  Samuel  Hall,  of  England,  and  applied  to  the  engines 
of  many  steam  vessels,  in  some  of  which,  notwithstanding  its  imper- 
fections, it  is  yet  used.  It  has  failed,  however,  to  answer  the  full  pur- 
poses desired  and  anticipated. 

In  the  arrangement  of  Mr.  Hall  a  great  number  of  thin  metal 
tubes,  from  one-half  to  three-fourths  of  an  inch  in  diameter,  were 
placed  vertically  in  a  condenser  and  exposed  to  a  current  of  cold 
water  from  the  sea  and  into  which  the  steam  from  the  cylinder  was 
admitted,  for  the  abstraction  of  its  heat  by  the  radiation  of  it  to  the 
water  without  the  tubes.  Now  it  is  evident,  that,  by  this  arrange- 
ment, the  condensed  steam  would  run  down  the  inner  surface  of  the 
tubes,  in  its  passage  presenting  a  non-conducting  lining  to  them,  and 
in  its  collection  at  their  bottom  an  obstacle  to  the  current  of  the  steam 
and  a  diminution  of  the  effective  radiating  surface. 

With  this  method  of  condensation,  it  will  be  perceived  that  this  in- 
strument provides  alone  for  returning  to  the  boiler,  the  water  that 
has  passed  through  the  engine  as  steam.  It  follows, then,  that  all  escapes 
ot  steam  from  the  boiler  or  engine,  or  water-leaks  from  the  boiler,  pipes, 
&c.,  must  be  replaced  by  distillation,  at  an  expense  of  fnel,  directly 
as  tlie  evaporation.  Further  continued  use  of  this  instrument  ex- 
hibited an  oleaginous  deposit  upon  the  inner  surface  of  the  tubes  from 
the  use  of  oil  and  tallow  in  the  steam  cylinder  and  on  the  valve  faces, 
which,  acting  as  a  non-conductor,  materially  obstructed  the  condensa- 
tion of  the  steam. 

The  apparatus  of  Captain  Ericsson  was  designed  to  obviate  the 
difficulties  and  deficiencies  developed  in  that  of  JNIr.  Hall,  and  is  com- 
posed of  two  distinct  instruments,  a  Condenser  and  an  Evaporator; 
the  first  for  the  purpose  of  condensation,  and  the  latter  for  a  supply 
of  fresh  water  to  provide  for  any  losses  of  steam  or  water  from  the 
boiler  by  escapes,  leaks,  gauge  vents,  &:c.,  &c. 

The  Condenser  is  a  cylindrical  vessel  set  at  a  slight  inclination  from 
a  horizontal  line,  containiu'j:  the  requisite  extent  of  radiating  surface 
in  metal  tubes  of  tivo  itiches  bore,  wuh  an  open  space  at  each  end. 
By  this  arrangement  there  is  free  space  for  the  current  of  steam  to 
pass  and  for  the  condensed  steam  to  run  down  the  lower  side  of  the 
tubes,  without  presenting  a  lining  of  water  to  intercept  radiation  or 
an  obstruction  to  the  course  of  the  steam.     Connected  with  this  is  a 
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pump,  by  which  water  from  the  sea  is  drawn  in  and  forced  through 
the  spaces  between  the  tubes  and  tlie  inner  surface  of  the  shell  of  the 
condenser.  Thus,  the  latent  heat  of  the  steam  is  absorbed  by  con- 
tact with  the  tubes,  and  condensation  is  effected  for  the  double  pur- 
pose of  affording  a  vacuum  for  the  engine  and  of  restoring  fresh  water 
to  the  boiler,  for  continuous  evaporation  and  condensation,  to  meet  the 
requirements  of  the  engine. 

The  Evaporator,  as  constructed,  is  a  parallelopipedon  with  a  semi- 
cylindrical  lop  and  bottom,  the  lower  portion  of  which  is  occupied 
by  a  number  of  tubes  similar  to  those  in  the  condenser,  which  com- 
municate with  a  valve  at  each  end  of  the  steam  cylinder,  worked 
by  the  engine:  around  these  tubes,  and  for  some  distance  above  them, 
water  from  the  sea  is  admitted  for  the  purpose  of  being-  evaporated, 
and  the  space  above  this  water  is  open  to  the  condenser  and  conse- 
quently in  vacuo.  This  instrument  being  designed  to  furnish  fresh 
water  to  replace  that  which  may  be  lost,  its  operation  is  resorted  to 
only  as  occasion  may  require,  and  is  effected  in  the  following  nianner : 
when  the  piston  is  near  the  termination  of  its  stroke  the  valve  refer- 
red to  opens,  (above  or  below  as  the  case  may  be,)  and  closes  when 
the  piston  begins  its  return  stroke;  by  this  arrangement,  steam  is  with- 
drawn from  the  engine  that  has  very  nearly  performed  its  full  expan- 
sive effect,  and  passing  into  the  tubes  of  the  evaporator  its  heat  is  ab- 
sorbed by  the  water  surrounding  them,  and  as  this  water  is  in  vacuo 
it  readily  boils  at  a  low  temperature,  and  its  vapor  being  led  to  the 
tubes  in  the  condenser,  it  is  condensed  with  the  steam  from  the  cylin- 
der and  is  supplied  to  the  boiler. 

Upon  the  experimental  trial  to  which  you  were  pleased  to  re- 
quest our  attention,  all  practicable  arrangements  for  correct  observa- 
tions were  entered  into:  and  with  a  view  to  acquire  full  and  progres- 
sive notes  of  the  operations  of  the  apparatus,  tlie  observations  of  the 
various  points  were  confided  to  special  committees,  which  upon  ihe 
conclusion  of  the  trial,  reported  f\ill  notes  for  furnishing  the  follow- 
ing, viz  : 

The  boiler  was  filled  with  fresh  water  from  above  the  opening  of 
the  blow-off  cock;  below  this,  salt  water  had  been  left,  from  an  im- 
pression of  its  effect  being  too  inconsiderable  to  authorise  its  removal. 

At  the  commencement  of  the  operation  of  the  engine,  the  water  in 
the  boiler  as  indicated  by  a  saline  hydrometer,  v/heu  at  a  temperature 
of  1.50^  Fahrenheit,  was  -H.* 

The  highest  temperature  oi  ihe  feed  iva I er  ohsei'ved  was  153°  Fah- 
renheit. 

The  lowest  132°,  and  the  average  150°. 

The  highest  vacuum  observed  was  from  16  to  IS  iu'^hes. 

The  lowest  from  11  to  15,  and  the  average  was  from  12  to  15  inches. 

The  highest  steam  pressure  was  54  lbs.  mercurial  gauge. 

The  lowest  was  20  lbs.,  and  the  average  was  48  6  lbs. 

The  highest  number  of  rpvolulions  was  47  per  minute. 

The  lowest  number  was  30,  and  the  average  ■42-3. 

The  point  of  cutting  off  was  at  three-eightlis  of  the  stroke. 

The  temperature  of  the  sea  water  was  57. 

•  12-32  being  the  point  of  saturation  of  water  when  at  a  temperature  of  200°. 
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Duration  of  operation  of  the  engine  raid  boiler  14  hours  and  20 
ninates. — Time  during  which  steam  was  raised,  20  hours. 

Dimensions  of  Engine,  &c. 
Cylinder. — 36  inches  in  diameter,  with  a  stroke  of  piston  of  32 
nciies. 
Boiler. —  1400  square  feet  of  heating  surface. 

Condenser. —  637  square  feet  of  radiating  surface. 

Evaporator. —  100  square  feet  of  healing  surface. 

Upon  coming  to,  the  freshness  of  the  water  was  again  tested,  and 
vhen  at  a  temperature  of  150°  by  a  different  thermometer  than  that 
ised  at  the  first  operation,  (it  having  been  broken  in  the  interim,)  the 
lydrometer  indicated  --l^;  whether  this  difference  in  the  indications  is 
0  be  attributed  to  a  change  in  the  density  of  the  water  or  to  a  diiler- 
nce  in  the  thermometers,  they  being  of  different  manufactures,  we 
Lre  unable  to  decide  ;  fortunately  the  difference  is  quite  inconsidera- 
te, and  is  not  regarded  as  deserving  of  further  consideration. 

So  soon  as  the  temperature  of  the  Condenser  was  reduced  to  a  de- 
cree that  rendered  an  examination  of  it  practicable,  one  of  its  heads 
vas  removed  in  our  presence,  and  the  tubes,  when  examined,  were 
ntirely  free  from  any  deposit  or  incrustation  upon  their  surfaces,  and 
he  opinion  is  entertained,  that  at  a  temperature  of  feed  water  com- 
nensurate  with  economy  of  fuel,  any  difficulty  from  the  deposit  of 
ileaginous  matter  in  this  instrument  is  not  to  be  apprehended. 

Regarding  the  particular  performances  of  the  Condenser  and  Eva- 
)orator,  it  appeared  that  Capt.  Ericsson  had  relied  too  confidently  on 
.  general  current  of  the  cold  water  through  the  former  instrument, 
vhereas  the  current  was  quite  partial,  being  but  directly  through  its 
larrowest  part,  tiie  sides  of  it:  hence,  the  upper  portion  of  it  was  al- 
nost  inoperative — this  feature  was  clearly  developed  by  the  applica- 
ion  of  a  hand  along  the  surface — while  the  effect  of  it  was  apparent 
n  the  moderate  condensation  indicated  by  an  attached  mercurial 
;auge. 

Of  the  Evaporator,  its  capacity  was  clearly  shown,  in  the  facility 
vith  which  the  level  of  the  water  in  the  boiler  could  be  raised  through 
he  space  between  two  gauge  cocks,  and  by  a  resort  to  its  operation 
lot  being  necessary  for  more  than  one-tenth  of  the  time. 

Immediately  after  the  close  of  this  trial,  measures  were  taken  to 
jffect  a  diffused  operation  of  the  cold  water,  and  as  diaphragms  could 
lot  be  introduced  between  the  tubes  to  alter  the  current  of  the  water, 
vithout  incurring  an  impracticable  delay,  the  expedient  of  causing 
he  steam  to  circulate  through  the  tubes  was  resorted  to,  and  was  ef- 
ected  by  the  application  of  diaphragms  in  the  open  space  at  each  end 
)f  the  tubes.  Upon  the  completion  of  this,  a  further  trial  was  had 
)n  Friday,  the  1st  inst.,  when  several  observations  furnished  the  fol- 
owing  : — 

Pressure  of  steam,  50  pounds  mercurial  gauge. 

Revolutions,  47  per  minute. 

Vacuum,  20-5  inches. 

Temperature  of  feed  water,  150°  Fahrenheit. 

Temperature  of  sea  water,  62°  " 


132  Mechanics,  Physics,  and  Chemistry. 

Compared  with  the  ordhiary  method  of  condensation,  the  value  of 
the  method  observed  is  determined  by  an  investigation  and  considera- 
tion of  the  following  points,  viz. :  Evaporation,  Pressures,  Consump- 
tion of  Fuel,  Safety  and  Duration  of  the  Boiler. 

1. — Evaporation.     Ordinary  Alethod. 
Temperature  of  Feed  JVater,  100°  Fahrenheit. 
Temperature  of  sensible  and  latent  heats  of  steam,  1192° 

Deduct  temperature  of  feed  water,  -  -  100° 


Heat  to  be  added,  -  -  -  1092° 

New  Method. 

Temjjeratiire  of  Feed  Water,  150°  Fahrenheit, 

Temperature  of  sensible  and  latent  heats,  -  1192° 

Deduct  temperature  of  feed  water,     -  -  150° 


Heat  to  be  added,  -  -  -  -  1043° 

_,        1042        -954    ,  .  ,  .     .      , 

Then  ——  =  -—  which  represents  a  gam  in  the  evaporating  tem- 
perature in  the  new  method  of  4-56  per  cent. 

2. — Pressures.     Ordinary  Method. 

Pressure  of  steam — mercurial  gauge, 
Vacuum,  28  inches,   -  .  - 


Cut  off  at  three-eighths  of  the  stroke. 
Effective  pressure  on  the  piston, 

Neiv  Method. 
Pressure  of  steam. 
Vacuum,  20-5  inches, 


Effective  pressure  on  the  piston, 

r^,        47         1-05     ,  .  ,  ,       .  ,       , 

Then  z  =  t-^t::.  which  represents  a  loss  in  pressure  by  the  new 

44-5       1-00  ^  *  ^ 

method  of  5  per  cent. 

3. — Consumption  of  Fuel.     Ordinary  Method. 

In  the  Gulf  of  iNIexico  and  between  the  Tropics,  it  is  necessary  to 
blow  off,  when  a  hydrometer  constructed  similar  to  the  one  already 
referred  to  indicates -j2_ ;  in  the  Northern  and  Southern  Atlantic  and 

2-5  2'4-2-5 

Pacific  oceans,  when  it  indicates  —     Hence  — - —  =2-25  the  aver- 
age point  for  blowing  off. 

•75 

As  the  average  degree  of  saturation  of  feed  water  is  -^;the  quan- 


50      lbs. 
=  13-7  lbs. 

63-7  lbs. 

=  47 

lbs. 

50  lbs. 
=  10  lbs. 

60  lbs. 
44-5  lbs. 

Improvements  in  Marine  Engines.  133 

tity  of  water  blown  off  compared  to  that  fed  to  a  boiler  is  as  -75  to 
2-25,  which  is  in  the  proportion  of  i  to  3. 

Temperature  of  the  water  blown  off  at  the  pressnre  and  degree 
of  saturation  given,  290° 

Deduct  temperature  of  feed  water,  100° 


Temperature  lost  by  blowing  off,  190° 

As  tlie  heat  to  be  added  for  the  purpose  of  evaporation  is   1092°- 
1092x3 — 1,  the  proportion  of  feed  water  evapo- 
rated,=  2184° 
And  190x  3— 2  the  proportion  of  feed  water  blown  off,    190° 


The  heat  absorbed,  is,  2374° 

rp,  190         .08 

ihen  — — -  =— — -  which  represents  the  loss  of  heat  by  blowing  off 
23/4      1.00  *  ^  ^ 

in  the  ordinary  method  of  8  per  cent. 

Summary  of  Results. 

Gain  by  Evaporation,  '  -  .  -  4.56     per  ct. 

Do.    do.  Consumption  of  fuel,  -  -  S.OO        '•' 


12.56 
Loss  by  Pressure,       .  -  .  5.00 


Total,  7.56         « 

Which  is  a  saving  in  the  expenditure  of  heat,  affording  a  like  econ- 
omy in  the  consumption  of  fuel  and  altogether  independent  of  the 
loss  of  heat,  by  the  presence  of  scale  in  a  boiler,  when  salt  water  is 
used,  and  from  leaks  incurred  by  the  oxidizing  effects  of  salt  water. 

With  the  Ordinary  Method,  the  level  of  the  water  in  a  boiler  is 
constantly  varying  from  one  or  both  of  the  following  causes,  viz:  the 
quantity  of  the  water  blown  off,  or  the  particular  extent  of  opening 
of  the  feed  valve;  while  the  effective  operation  of  the  feed  pump  and 
neglect  of  the  blow-off  valve,  involves  the  burning,  or  an  explosion 
of  the  boiler. 

With  the  New  Method,  these  operations  are  set  aside,  thus,  blow- 
ing off  is  unnecessary,  and  the  supply  to  the  boiler  being  first  obtained 
from  it,  the  transit  being  immediate  and  the  communication  incapa- 
ble of  restriction,  (for  if  the  condensed  water  was  not  taken  off  by 
the  feed  pump,  the  condenser  would  choke  and  become  inoperative, ) 
lliere  can  be  no  decrease  in  the  level  of  the  water,  other  than  that 
arising  from  leaks  of  water  and  steam.  Further,  the  use  of  fresh 
water  in  a  boiler  will  extend  the  term  of  its  duration  from  three  and 
five  years  to  seven  and  nine. 

With  a  further  modification  of  the  condenser,  establishing  a  more 
diffused  current  of  the  cold  water,  it  is  evident  that  a  full  vacuum 
may  be  obtained,  as  the  practicability  of  attaining  this  end  by  exter- 
nal condensation,  has  long  since  been  developed,  and  with  a  less  pro- 
portion of  radiating  surface  than  is  exposed  in  the  instrument  refer- 
red to.  From  the  analysis  however  here  given  regarding  pressures 
Vol.  XV,  3rd  Series.— No.  2,— February,  1848.  12 
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and  temperatures,  it  would  appear  that  a  full  vacuum,  with  corres- 
ponding reduction  of  the  temperature  of  the  feed  water  is  not  autho- 
rized: and  as  such  departure  from  the  hitherto  practice,  furnishes  the 
temperature  necessary  to  prevent  any  oleaginous  deposit  upon  the 
surface  of  the  tubes  of  the  condenser,  practice  and  utility  are  in  de- 
sired harmony. 

A  very  effective  and  economical  element  in  steam  navigation  arises 
with  the  operation  of  this  new  method,  from  the  absence  of  scale  in 
the  boiler,  the  presence  of  which  is  unavoidable  where  salt  water  is 
used,  and  to  avoid  the  formation  of  it  as  far  as  practicable,  other  than 
a  low  temperature  and  corresponding  pressure  are  precluded  by  the 
waste  of  fuel  and  injury  to  the  boiler  consequent  upon  the  existence 
of  this  scale,  acting  as  a  new  conductor  of  the  heat  to  the  water — 
whereas,  with  the  use  of  fresh  water,  higher  pressures  can  be  worked 
and  economy  of  fuel  attained  in  an  increased  expansion  of  the  steam. 
Reviewing  the  facts  herein  presented,  we  are  of  the  opinion  that 
the  operation  of  the  apparatus  of  Captain  Ericsson,  as  far  as  deve- 
loped, was  eminently  successful,  and  that,  with  the  modification  of 
the  condenser  suggested,  a  higher  degree  of  vacuum  can  be  readily 
obtained.  In  view  of  the  very  great  importance  of  the  successful  in- 
troduction of  this  method  of  condensation  in  the  merchant  and  naval 
services,  we  recommend  to  your  consideration  the  propriety  of  send- 
ing the  Legare  on  a  distant  cruise,  for  the  purpose  of  developing  the 
advantages  of  the  apparatus  by  continued  and  extended  use. 

Apprised  of  the  ready  attention  you  have  given  to  this  important 
subject,  and  the  zealous  interest  you  have  manifested  in  its  develop- 
ment, we  cannot  but  congratulate  ourselves  and  the  profession  with 
which  we  are  connected,  that  you  have  seen  fit  to  test  this  improve- 
ment by  the  construction  of  the  apparatus  on  which  we  have  been 
called  to  report.  Such  encouragement  identifies  in  the  merits  of  suc- 
cess the  patron  with  the  improvement,  and  is  honorable  to  yourself 
no  less  than  the  nation  in  whose  service  you  have  bestowed  it. 
We  have  the  honor  to  be,  very  respectfully, 
Your  obedient  servants, 

CHAS.  H.  HASWELL, 

Engineer -in- Chief,  U.  S.  N. 

Jas.  J.  Mapes,  JSexo  York. 

Lewis  Taws,  Philadelphia. 

James  McFarlan,  Union  Ferry  Co.  IS.  Y. 

J.  H.  TowRE,  Philadelphia. 

Wm.  Sewell,  Sr.,     1  Chief  Engitieers, 
Wm.  W.  VV.  Wood,    5  U.  S.  N. 

To  the  Hon.  ROBT.  J.  WALKER, 

Sec.  Treas.,  U.  S., 

Washington,  D.  C. 
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Remarks  on  the  Cenlre-vent  Reaction  Water  JVheel,  by  Z.  Parker, 

TO    THE   COMMITTEE   ON  PUBLICATIONS  OF  THE   JOURNAL   OF    THE  _FRANKLIN  INSIITOTE 

In  my  notes  of  the  experhnents  on  the  centre-vent-reaction  wheel 
at  Troy,  I  mentioned  the  fact  of  the  small  amount  of  water  discharg- 
ed, in  proportion  to  the  aperture,  and  of  its  disposition  to  uniformity 
under  all  velocities  of  the  wheel. 

I  might  have  stated  that  iu  all  cases  in  which  the  vanes  of  the 
wheel  direct  the  water  nearly  tangentially  to  the  inner  circle  of  the 
annular  rim  of  such  wheels,  the  quantity  discharged,  (under  circum- 
stances of  full  supply,)  appears  to  be  about  50  per  cent,  of  the  theo- 
retic discharge  ;  and  that  this  proportion  appears  to  be  but  little  affect- 
ed by  changes  in  the  velocity  of  the  wheel,  from  being  held  station- 
ary, to  any  velocity  it  may  acquire  by  the  pressure  of  the  water  on 
the  vanes ; — or  by  any  change  in  the  circular  motion  of  the  water 
entering  the  wheel,  (at  its  verge,)  either  with  or  contrary  to  the  cir- 
cular motion  of  the  wheel. 

In  corroboration  of  this  position,  we  have  the  experiments  at  Troy, 
in  which  the  discharge  (at  the  maximum)  was  a  trifle  less  than  50 
per  cent.,  owing  probably  to  the  unfavorable  form  of  the  vanes; — 
and  the  4th  set  of  my  model  improvements,  (the  notes  of  which  you 
have,)  where  the  water  passed,  inwardly,  through  a  structure,  which, 
when  the  wheel  was  removed,  was  exactly  similar  to  such  a  wheel, 
— the  quantity  discharged  in  this  instance,  bein?  just  50  per  cent,  of 
the  theoretic  discharge. 


F  F  Glass  Flumes. 


W  W  Wheel. 


.Among  the  many  "interesting  objects"  at  the  American  Institute 
Fair,  of  the  present  season,  there  was  a  centre-discharge-reaction 
wheel,  in  a  very  neatly  constructed  model,  the  wheel,  about  4  inches 
in  diameter,  being  made  of  brass  and  neatly  finished.  To  the  under 
side  of  a  disk,  attached  to  a  vertical  shaft,  were  attached  plane  vanes 
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extending  from  the  verge  to  a  circle  about  one-half  of  an  inch  from  the 
verge.  To  those  vaues  was  attached  the  annular  rim,  in  the  usual 
way.  The  angle  of  the  vanes  directed  the  water  somewhat  within 
the  direction  tangent  to  the  inner  diameter  of  the  annular,  rim,  and 
after  passing  into  the  wheel,  it  fell  through  the  opening  of  the  rim, 
and  bottom  of  flume  some  inches,  into  a  basin  beneath.  The  flume 
was  a  glass  cylinder  about  seven  inches  diameter; — and  the  supply, 
a  constant  stream  of  "  Croton"  through  a  lead  pipe, — falling  in  from 
the  top  of  the  cylinder. 

Suspecting  from  my  former  experiments  that  the  discharge  of  such 
a  wheel  must  be  uniform  under  all  velocities,  I  took  the  opportunity 
of  experimenting  on  this,  by  applying  friction  to  the  shaft  (about  half 
an  inch  in  diameter)  with  my  fingers.  /  could  make  no  sensible 
variation  in  the  height  of  surface  hy  any  change  of  velocity.,  from 
being  held,  to  running  it  beyond  its  natural  free  velocity,  (by  roll- 
ing the  shaft  between  my  thumb  and  fingers.)  nor  by  turning  the 
ivheel  backward. 

The  accompanying  cut  represents  a  section  of  the  vanes. 
Philadelphia^  November,  1847. 


Jiccount  of  the  Experiments  io  determine  the  Principal  Laws  and 
Nu?nerical  Data,  ichich  enter  into  the  Calculation  of  Steam  En- 
gines, by  M.  V.  Regxault. 

The  21st  volume  of  the  Memoirs  of  the  Royal  Academy  of  Sci- 
ences of  the  Institute  of  France  recently  published  is  (with  the  ex- 
ception of  the  biographical  notice  of  Professor  Blumenbach)  entirely 
devoted  to  the  publication  of  a  series  of  memoirs  by  the  distinguish- 
ed experimentalist,  M.  V.  Regnault,  the  general  object  of  which  is 
thus  stated  in  the  title:  "Account  of  the  experiments  undertaken  by 
order  of  the  Minister  of  Public  VV'orks,  upon  the  recommendation  ot 
the  Central  Committee  upon  Steam  Engines,  to  determine  the  princi- 
pal laws  and  numerical  data,  which  enter  into  the  calculation  of 
steam  engines." 

The  facts  developed  in  these  investigations,  are  so  interesting  in 
their  scientific  relations,  and  so  important  in  their  practical  bearings^ 
that  we  propose  to  present  a  digested  account  of  them  to  our  readers, 
and  introduce  the  subject  in  our  present  number  by  a  translation  of 
the  author's  introduction,  from  which  the  exact  direction  of  his  labors 
and  the  simple  theory  which  th(  y  are  to  render  applicable  to  practice, 
will  be  clearly  seen.  Com.  Pub. 

Introduction. 

The  theoretic  calculation  of  the  work  done  by  steam  engines, 
is  founded  upon  some  incontestible  principles  of  general  mechanics, 
and  upon  several  physical  laws  which  are  far  from  having  been,  up 
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to  this  time,  established  upon  certain  bases.  The  authors  who  have 
wriiten  upon  the  theory  of  these  machines,  have  been  obUged  to  ad- 
mit as  the  basis  of  tlieir  calculations,  laws  which  ought  only  to  be 
considered  as  hypotheses  to  which  physical  philosophers  have  been 
led,  most  frequently,  by  extending  to  vapors,  laws  which  are  not  even 
rigorously  exact  for  permanent  gases.  Thus,  when  the  work  really 
done  by  a  machine  is  compared  with  that  deduced  from  the  theory, 
we  always  find,  even  in  the  best  machines,  a  considerable  deficit.  A 
great  part  of  this  deficit  may  be  attributed  to  the  disturbances  pro- 
duced in  the  physical  conditions,  by  the  very  motion  of  the  apparatus; 
it  is  due  to  the  loss  of  active  force  (force  vivej  occasioned  by  the 
cooling  of  the  steam;  to  the  resistance  which  is  developed  during  its 
course  through  tubes  of  irregular  forms,  and  in  its  passage  through 
openings,  more  or  less  contracted.  Finally,  there  are  losses  of  active 
force  produced  by  the  friction  and  vibration  of  the  different  pieces  of 
which  the  machine  is  composed.  But  a  great  part  of  the  difference 
may  well  be  occasioned  by  the  inaccuracy  of  the  fundamental  laws 
which  have  been  admitted  into  the  calculation. 

Mechanics  have,  for  a  long  time,  greatly  desired  a  general  investiga- 
tion for  the  purpose  of  establishing  these  fundamental  laws  upon  a  se- 
ries of  direct  experiments  executed  with  the  means  of  precision  which 
physical  sciences  now  present.  I  had  for  some  time  formed  the  deter- 
mination of  devoting  myself  to  this  work,  and  had  several  times  tried 
some  introductory  experiments,  which  however,  served  only  to  show 
me  that  precise  results  could  only  be  obtained  by  means  of  large 
apparatus,  whose  expense  of  construction  far  surpassed  the  very 
narrow  means  which  we  have  at  our  disposition  in  our  physical  labo- 
ratories, and  I  should  have  been  completely  stopped  in  the  execution 
of  my  projects,  if  the  Minister  of  Public  Works,  upon  the  suggestion 
of  M.  Legrand — under  Secretary  of  State,  had  not,  with  a  kindness 
which  will  be  appreciated  by  all  the  friends  of  science,  placed  at  my 
disposal  the  funds  necessary  for  the  execution  of  this  long  and  labo- 
rious work. 

In  order  to  show  clearly  what  are  the  principal  laws  upon  which 
the  theory  of  steam  engines  rests,  it  appears  to  me  necessary  to  ex- 
plain, in  a  few  words,  the  principles  of  this  theory.  All  known  sys- 
tems of  steam  engines  may  be  divided  into  four  classes  : 

1.  Engines  without  expansion,  and  without  condensation. 

2.  Engines  with  expansion,  and  without  condensation. 

3.  Engines  without  expansion,  but  with  condensation. 

4.  Engines  with  both  expansion  and  condensation. 

The  first  three  classes,  may,  in  a  theoretic  point  of  view,  be  con- 
sidered as  particular  cases  of  the  fourth  class,  which  presents  the  most 
complex  case;  the  only  one  to  which  it  is  necessary  for  us  to  pay  at- 
tention. We  shall  suppose  an  imaginary  engine,  which  is  not  subject- 
ed to  any  external  cause  of  cooling,  nor  to  any  loss  of  active  force  by 
friction,  contractions  of  orifices,  &c.,  &c  We  shall  suppose  the  boiler 
to  be  of  very  great  capacity  in  comparison  with  the  cylinder,  so  that 
the  pressure  of  the  steam  may  be  considered  as  absolutely  constant 
in  the  boiler  during  the  motion  of  the  machine,  the  heat  of  the  fur- 

12* 
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nace  reproducing,  constantly,  the  quantity  of  steam  consumed  by  the 
machine. 

Let  a  be  the  surface  of  the  piston  expressed  in  square  metres.  * 

X,  the  space  described  by  the  piston  from  the  instant  of  the  arrival 
of  the  steam  in  the  cyhnder,  with  the  tension  which  it  has  in  the 
boiler,  until  the  moment  at  which  we  are  examining  it. 

P,  the  constant  pressure  of  the  steam  in  the  boiler,  expressed  in 
kilogrammes  and  referred  to  a  square  metre  of  surface. 

T,  the  temperature  of  the  steam. 

f,  the  capacUy,  in  cubic  metres,  of  the  part  of  the  cylinders  de- 
scribed by  the  piston  from  its  starting  point  to  the  height,  x. 

V,'  the  total  capacity  of  the  cylinder. 

I.  A  first  law,  which  it  is  important  for  us  to  know,  is  the  law 
luhich  connects  the  elastic  forces  with  the  temperatures. 

We  will  distinguish  two  periods  during  the  stroke  of  the  piston  : 
during  the  first  of  these  the  cylinder  communicates  freely  with  the 
boiler;  the  total  pressure  of  the  steam  upon  the  surface  of  the  piston 
is  Pu. 

If  the  piston  advances  by  a  quantity  dx,  the  element  of  work  pro- 
duced will  be,  'Podx=Vdv. 

The  whole  quantity  of  work  produced  during  the  first  period,  that 
is,  from  the  beginning  of  the  motion  of  the  piston  until  the  introduc- 
tion of  the  steam  is  stopped,  (corresponding  to  a  capacity  V,  describ- 
ed by  the  piston  in  the  cylinder.)  is  P  V. 

During  the  second  period,  which  is  that  of  the  expansion,  no  more 
steam  comes  from  the  boiler,  but  the  steam  contained  in  the  cylinder 
continues  to  press  upon  the  piston ;  as  this  rises,  the  steam  occupies  a 
larger  space,  its  elastic  force  diminishes,  and  its  temperature  is  lower- 
ed by  the  absorption  of  latent  heat  during  its  dilatation. 

Experiment  has  not  decided  what  are  the  laws  which  govern  these 
variations  ;  but  one  of  the  following  cases  must  happen  : 

First  case.  The  quantity  of  heat  absorbed  by  a  kilogramm.e  of 
liquid  water  at  0°  (32°  Fah.)  in  passing  into  vapor,  (which,  for  the 
sake  of  simplicity,  we  shall  call,  the  total  heat  of  the  steam,)  is  the 
same,  whatever  may  be  the  pressure,  provided  the  vapor  be  at  its 
maximum  of  density.  If  this  law  be  exact,  the  steam  will  always 
remain  in  a  state  of  saturation  during  the  whole  period  of  the  expan- 
sion ;  the  pressures  of  the  steam  will  vary  in  the  inverse  ratio  of  its 
volumes,  and  they  will  constantly  present  the  relations  to  the  tem- 
peratures, which  connect  the  temperatures  of  saturated  steam  with 
its  elastic  forces. 

Second  case.  The  total  heat  of  the  steam  increases  in  proportion 
as  its  elastic  force  is  greater.  As  we  suppose  that  the  steam  is  not 
subjected  to  any  external  cooling  influence,  it  is  evident  that,  in  pro- 
portion as  the  steam  dilates  into  a  larger  space,  it  will  require  a 

*  Tn  the  following  translalion  we  have  preserved  the  French  units  of  length, 
weisht,  and  temperature.  The  metre  is  39o71  inches.  The  kilogramme 
2-205  lbs.,  av. 

The  desree  of  ihe  Centigrade  thermometer,  1-8  degrees  Fahrenheit. 

To  reduce  Centigrade  to  Fahrenheit  degrees,  multiply  them  by  9,  divide  the  pro- 
duct by  5,  and  add  32°. 
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smaller  quantity  of  total  heat  to  keep  it  ia  the  state  of  vapor.  Con- 
sequently, during  the  dilatation,  there  will  be  a  disengagement  of  a 
certain  quantity  of  latent  heat,  which  will  become  sensible  to  the  ther- 
mometer, and  will  raise  the  temperature  of  the  steam  above  the  point 
which  corresponds  to  its  saturation.  The  temperature  of  the  sleam 
will  then  be  more  slowly  reduced  than  in  the  former  case  ;  the  steam 
will  be  found  overheated  during  the  expansion,  and  the  pressure  of 
the  sleam  upon  the  piston  will  diminish  more  slowly  than  it  would 
according  to  the  law  of  Mariotte. 

Third  case.  The  total  heat  of  steam  is  less  in  proportion,  as  its 
elastic  force  is  greater.  If  this  law  were  true,  there  would  be  a  pre- 
cipitation of  liquid  water  during  the  expansion,  the  steam  would  re- 
main constantly  saturated,  but  the  elastic  force  would  decrease  more 
rapidly  than  according  to  the  law  of  Mariotte. 

In  the  absence  of  decisive  experiments  to  shew  the  accuracy  of 
one  of  these  three  hypotheses,  mechanicians  have  generally  adopted 
the  first,  which  is  at  the  same  time  the  most  simple  and  the  most  pre- 
cise. This  hypothesis  assimilates  the  expansion  of  steam  to  that  of  a 
permanent  gas,  dilating  in  a  variable  space,  whose  walls  constantly 
restore  to  the  gas  the  quantity  of  heat  which  is  absorbed  in  the  latent 
state  during  its  expansion,  so  that  its  temperature  remains  invariable. 

The  work  developed  during  the  expansion  is  then  calculated  in  the 
following  manner:  Let  v  be  the  volume  of  the  steam,  and/?  its  pres- 
sure at  a  given  moment ;  dx  the  space  described  by  the  piston,  while 
the  volume  becomes  v-{-dv;  the  element  of  work  produced  will  be 
puidx=pdv.  At  the  commencement  of  the  expansion,  the  volume  is 
V,  and  the  pressure  P,  and  as  we  admit  the  law  of  Mariotte  between 
the  volume  of  the  steam  and  its  elastic  force  during  expansion,  we  shall 

have  »=  —  ,  =»ay=PV  — 

V  V 

and  the  whole  work  produced,  while  the  volume  of  the  vapor  passes 
from  V  toV,  is   /^' PV— =  PV  log.^=;PV  log.-^ 

«/     V  V  °    \  °  P' 

This  is  the  expression  for  the  work  produced  during  the  period  of 
the  expansion.  The  total  quantity  produced  during  a  complete  stroke 
of  the  piston,  is  then, 

Pv(l+Iog.^,) 

We  have  heretofore  attended  only  to  the  pressure  which  is  exerted 
upon  one  of  the  faces  of  the  piston,  but  the  other  face  is  constantly 
submitted  to  the  pressure  which  exists  in  the  condenser.  We  will 
suppose  this  latter  pressure  to  be  constant  during  the  stroke  of  the 
piston,  and  represent  it  by/  The  amount  of  resistance  which  it  will 
have  produced  during  the  stroke  of  the  piston,  will  be 

VP 

■*■  1 

So  that  the  moving  power  will  be  expressed  by 

Pv(l+los|-/j 


140  Mechanics^  Physics,  and  Chemistry. 

If  ?i  represents  the  number  of  strokes  of  the  piston  per  minute,  the 
power  developed  during  this  unit  of  time,  will  be  expressed  by 

«Pv(l+log.^_^) 

But  the  accuracy  of  the  formula  depends  upon  the  accuracy  of  the 
hypothesis  which  we  have  admitted,  and  it  is  necessary  to  determine 
by  direct  experiments. 

II.  The  quantities  of  heat  lohich  must  he  given  to  a  kilogramme 
of  icater,  at  0°,  to  vaporize  it,  under  different  pressures. 

These  quantities  of  iieat  are  composed  of  two  distinct  parts — the 
heat  necessary  to  raise  the  temperature  of  the  liquid  water  from  0°  to 
the  point  at  which  the  change  of  state  takes  place,  and  the  latent 
heat  of  vaporization.  If  we  wish  to  distinguish  these  two  parts  of 
the  total  heat  of  steam,  we  must  determine  by  experiment — 

III.  The  capacity  Jor  heat  of  water  at  different  temperatures. 
Finally,  if  the  total  heat  of  steam  is  not  constant  under  all  pressures, 

in  order  to  calculate  the  effect  of  expansion,  we  must  still  learn — 

IV.  The  specific  heat  of  the  vapor  of  water  in  different  states  of 
density,  and  at  different  temperatures. 

The  theoretic  power  of  a  steam  engine  may  be  estimated,  by  stating 
the  amount  of  power  which  it  is  capable  of  giving  for  each  kilogramme 
of  steam  consumed. 

To  do  this,  let  cJ  be  the  weight  of  a  cubic  metre  of  steam  under 
the  pressure  P,  and  at  the  temperature  T,  n  the  weight  of  steam  con- 

7t 

sumed  by  the  machine  in  one  minute.  We  shall  have  7iV  =  — ,  and 
consequently  the  power  given  by  the  machhie,  from  a  kilogramme  of 
steam,  will  be  expressed  by  P— (l  +  log-  p- — p-j 

But  in  order  to  calculate,  under  all  circumstances,  the  value  ofu,  we 
must  know — 

V.  The  taw  according  to  which  the  density  of  saturated  vapor  of 
water  varies  under  different  pressures; 

VI.  Ttie  co-efficient  of  dilatation  of  the  vapor  of  water,  in  its 
different  states  of  density. 

Mechanical  philosophers  generally  admit  that  the  weight  (CJ)  of  a 
cubic  metre  of  steam,  mider  the  pressure  P,  and  at  the  temperature 
T,  may  be  calculated  by  applying  to  saturated  steam  the  law  of  Mari- 
otte,and  the  law  of  the  uniform  dilatation  of  gases.  Now,  these  laws 
are  not  even  rigorously  exact  for  the  permanent  gases,  and  it  is  to 
be  feared  that  they  are  completely  false  for  saturated  vapors.  Finally, 
the  method  most  generally  adopted  to  compare  steam  engines, consists 
in  stating  the  work  which  they  perform  for  each  kilogramme  of  fuel 
consuiued.  To  do  this,  we  must  know  the  weight  (K)  of  steam  mi- 
der the  pressure  P,  which  a  kilogramme  of  the  fuel  can  develope  un- 
der the  circumstances  in  which  iris  employed;  and  we  then  have,  for 
the  work  performed  by  a  kilogramme  of  fuel, 

The  quantity  K,  depends  upon  a  variety  of  circumstances  which  we 
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cannot  now  discuss,  such  as  (he  quaHty  of  the  fuel,  the  nature  of  the 
furnace,  the  arrangements  of  the  boiler,  &.C.,  &c.,  &c. 

To  sum  up  then,  the  theoretic  calculation  of  steam  engines  re- 
quires the  knowledge  of  the  following  laws  and  data  : 

I.  The  law  which  connects  the  temperatures  and  elastic  forces  of 
saturated  steam. 

If.  Tiie  quantities  of  heat  which  one  kilogramme  of  liquid  water  at 
0°  absorbs,  in  beii:g  converted  into  saturated  steam,  under  different 
pressures. 

III.  The  quantities  of  heal  which  one  kilogramme  of  liquid  water 
at  0^  requires  to  elevate  its  temperature  to  that  at  which  it  assum.es 
the  state  of  steam,  under  different  pressures. 

IV.  The  specific  heat  of  aqueous  vapor,  in  different  states  of  den- 
sity, and  at  different  temperatures. 

V.  The  law  according  to  whicli  the  density  of  saturated  steam 
varies,  under  different  pressures. 

VI.  The  co-etiicients  of  dilatation  of  steam,  at  different  densities. 

Before  commencing  tlie  search  for  these  different  laws,  it  was  ne- 
cessary to  treat  several  preliminary  questions,  so  as  to  fix  with  cer- 
tainty, the  indispensable  auxiliary  data,  and,  above  all,  to  define 
clearly  the  conditions  which  tnust  be  fulfilled  by  the  thermometers, 
by  means  of  which  we  measure  the  temperatures,  in  order  that  these 
instruments  may  be  rigorously  comparable. 

These  preliminary  researches  obliged  me  to  undertake,  successively, 
long  series  of  experiments,  the  necessity  of  which  I  was  far  from 
foreseeing  when  I  undertook  the  work.  I  was  in  fact  obliged  to  un- 
dertake the  re-determination  of  a  great  number  of  data,  which,  for 
the  most  part,  appeared  to  be  fixed  with  complete  certainty,  by  the 
researches  of  my  predecessors,  and  as  to  which  physical  philosophers 
entertained  no  doubts  whatever. 

The  whole  of  these  researches  will  be  published  in  a  series  of  de- 
tached memoirs.  I  intend,  at  tlie  end  of  my  labors,  to  sum  them  up 
in  a  report,  which  will  be  addressed  to  the  Minister  of  Public  Works, 
in  which  the  results  will  be  presented  under  a  form  suitable  to  the 
especial  view  with  which  the  work  was  undertaken — that  is,  the 
theoretic  calculation  of  steam  engines. 

My  experiments  frequently  required  the  assistance  of  a  great  num- 
ber of  observers.  I  was  frequently  obliged  to  avail  myself  of  the 
kindness  of  several  of  my  students,  among  whom  it  gratifies  me  to  cite 
especially  Messrs.  Bertin,  Grassi,  Bertrand,  Lissajoux,  and  Silberman. 
Let  me  be  permitted  to  return  to  them,  thus  publicly,  my  thanks. 

But  I  must,  in  a  very  especial  manner,  testify  my  gratitude  to  my 
friend  JNI.  Izarn,  for  the  zeal  and  complete  devotion  with  which  he 
has  aided  me  in  this  long  series  of  labors,  some  of  which  were  not 
without  danger,  and  all  were  very  troublesome,  as  well  as  in  the  long 
and  tedious  numerical  calculations  which  were  the  consequence  of 
them.  By  the  aid  of  his  active  co-operation,  I  have  been  able  to 
terminate  tiiese  labors  in  much  less  time  than  it  would  have  been 
possible  for  me  to  have  done  it,  if  I  had  been  reduced  to  my  own 
personal  efforts  alone. 

(To  be  Continued.^ 
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On  the  decomposing  power  of  Water  at  high  temperatures,  by  Rich- 
ard ,8.  Tilghman,  Bead  before  the  American  Philosophical  So- 
ciety, Philadelphia,  August  20,  1S47. 

Copied  by  permission  of  the  Society,  from  Part  2ci,  Vol.  X.  of  their  Transactions. 

It  has  long  been  noticed,  that  partial  decomposition  is  often  effected 
in  attempting  to  render  anhydrous,  by  heat,  certain  salts  which  re- 
quire a  comparatively  high  temperature  for  the  expulsion  of  their 
watery  crystahzation.  This  eflect  is  not  limited  to  those  salts  which 
are  capable  of  decomposition  by  the  action  of  heat  alone,  but  extends 
to  many  which,  when  previously  rendered  anhydrous,  are  entirely 
unaffected  by  this  agent.  The  chloride  of  magnesium  offers  a  striking 
instance  of  such  an  action,  being  almost  entirely  reduced  to  magnesia, 
with  escape  of  hydrochloric  acid,  when  its  solution  is  evaporated  by 
a  strong  heat;  the  anliydrous  chloride,  when  obtained  by  other  pro- 
cesses, is,  on  the  contrary,  unaffected  by  the  highest  heat. 

Even  chloride  of  calcium,  a  salt  of  much  stronger  radical  base, 
has  been  observed  to  give  off  a  portion  of  acid,  when  all  its  water  of 
crystahzation  is  driven  off  by  a  red  heat.  In  these  and  many  other 
instances,  it  seems  evident  that  the  escaping  water  of  the  salt  is  the 
actual  decomposing  agent,  and  that  the  intensity  of  its  action  depends 
solely  upon  the  degree  of  heat  which  the  salt  can  sustain  before  giv- 
ing it  off. 

Contact  of  the  salt  and  water,  at  high  temperatures,  appears  to  be 
the  only  requisite  of  decomposition.  It  was  therefore  thought  prob- 
able, that  by  exposing  the  salt,  even  in  its  anhydrous  state,  to  a  high 
heat,  and  passing  over  it  a  current  of  aqueous  vapor,  raised  to  a  simi- 
lar temperature,  not  only  might  the  above  mentioned  salts  be  com- 
pletely decomposed,  but  also  that  many  others  which  have  hitherto 
given  no  such  signs  of  partial  decomposition,  might  be  acted  upon  in 
a  similar  manner. 

On  making  the  experiment,  it  was  found,  that  not  only  the  anhy- 
drous chloride  of  calcium,  but  also  the  chlorides  of  strontium  and 
barium  could  be  rapidly  decomposed  by  exposing  them,  at  a  high  red 
heat,  to  a  current  of  steam  ;  hydrochloric  acid  was  copiously  evolved, 
and  escaped  along  with  the  excess  of  steam,  while  the  bases  of  the 
respective  salts  were  left  in  a  free  state;  the  lime  remaining  anhy- 
drous from  the  intensity  of  the  heat  employed,  while  the  baryta  and 
strontia  combined  with  a  portion  of  aqueous  vapor,  and  were  found 
in  the  state  of  hydrates. 

In  these  haloid  salts,  it  is  to  be  observed,  that  the  addition  of  the 
elements  of  water  is  absolutely  essential  to  the  decomposition  ;  as 
neither  tiie  hydrogen  which  is  contained  in  the  acid,  nor  the  oxygen 
in  the  base,  existed  in  the  anhydrous  salt.  The  action  is,  therefore, 
the  result  of  a  double  decomposition  between  the  steam  and  tlie  chlo- 
ride, as  well  as  of  the  affinity  of  the  liberated  acid  and  base  for  water. 

The  oxysalts,  and  the  sulphates  of  magnesia,  lime,  scrontia,  and 
baryta,  unlike  the  haloid  salts  just  mentioned,  contain,  even  in  the 
anhydrous  state,  all  the  elements  generally  considered  necessary  for 
the  separate  existence  of  the  acid  and  bases  of  which  they  are  com- 
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posed.  The  application  of  the  strongest  heats  to  these  salts,  causes, 
however,  no  Hberaiion  of  their  acid  ;  but,  as  with  the  chlorides,  this 
effect  is  immediately  produced  by  the  passage  of  a  current  of  steam 
over  them  at  a  high  temperature,  the  baryta  and  strontia  being  left  in 
the  slate  of  hydrates,  and  the  other  bases  anhydrous. 

The  intensity  of  the  affinity  between  the  acid  and  base  of  the  re- 
spective salts,  is  curiously  illustrated  by  the  gradual  increase  of  the 
heat  necessary  for  their  decomposition  by  the  aqueous  vapor. 

Thus  the  sulphate  of  magnesia  gives  off  its  acid  to  tiie  current  of 
steam  at  a  low  red  heat,  and  consequently  a  large  portion  of  the  acid 
may  be  condensed  in  an  undecomposed  state.  The  sulphate  of  lirae 
requires  a  high  red  heat  for  its  decomposition,  and  on  this  account  the 
greater  part  of  its  acid  is  resolved  into  sulphurous  acid  and  oxygen 
gas.  The  decomposition  of  the  sulphates  of  strontia  and  baryta,  re- 
quires progressively  higher  heats,  which,  in  the  case  of  the  last  salt, 
must  be  raised  even  to  low  whiieness. 

The  subphosphate  of  lime,  as  it  contains  an  acid  much  less  volatile 
than  sulphuric,  combined  with  an  excess  of  a  powerful  base,  which 
adds  to  its  stability,  was  selected  as  one  of  the  most  difficult  tests  of 
this  decomposing  power  of  aqueous  vapor:  by  a  full  white  heat,  how- 
ever, its  phosphoric  acid  was  slowly  disengaged.  This  phosphoric 
acid  gave  a  white  precipitate  with  nitrate  of  silver,  showing  that  its 
liberation  and  subsequent  condensation  in  contact  with  a  great  excess 
of  aqueous  vapor,  had  not  prevented  that  change  which  heat  is 
known  to  produce  upon  tliis  acid. 

It  might  be  expected  from  the  decomposition  of  the  salts  of  baryta, 
that  the  sulphates  and  muriates  of  potash  and  soda  would  undergo 
the  same  change  with  even  greater  facility.  But  it  was  found  by  ex- 
periment, that  although  the  decomposition  of  these  last  salts  com- 
menced with  facility,  when  they  were  exposed  to  steam  at  a  red  heat, 
yet  the  proportion  of  alkali  thus  liberated,  never  exceeded  a  very 
small  per  centage  of  the  residual  salt,  however  long  the  operation 
might  be  continued.  Attributing  this  peculiarity  to  the  volatile 
nature  of  the  liberated  hydrates  of  potash  and  soda  at  high  tempera- 
tures, substances  capable  of  forming  non-volatile  combinations  with 
the  alkalies,  were  mixed  with  their  salts,  previously  to  subjecting 
them  to  the  action  of  the  steam ;  the  acids  were  then  found  to  be 
completely  disengaged  with  facility.  The  fact  that  both  lime  and 
magnesia,  substances  capable  of  forming  chemical  combinations  of 
but  the  most  feeble  character  with  potash  and  soda,  were  found  to 
produce  the  above  effect,  was  considered  as  confirming,  in  a  great 
measure,  the  hypothesis  that  the  volatility  of  their  hydrates  was  the 
cause  of  the  apparent  difficulty  of  completely  decomposing  the  salts  of 
these  alkalies. 

The  subphosphates  and  subsilicates  of  lime,  baryta,  and  strontia, 
act  in  the  same  manner  as  lime  and  magnesia,  and  in  all  these  cases 
the  chemical  combination  is  so  feeble  that,  when  cold,  the  alkali  is 
disengaged  by  the  solvent  powers  of  water  alone. 

Alumina,  wiiich  possesses  so  much  of  the  acid  character  with  re- 
spect to  the  strong  bases,  is  proportionably  more  efficient  than  any  of 
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the  preceding  substances  in  aiding  the  decomposition  of  the  alkaline 
salts:  it  remains  in  combination  with  the  alkali,  when  cold,  as  a 
soluble  aluminate;  but  is  easily  precipitated  from  its  solution  by  a 
current  of  carbonic  acid  gas. 

The  calcination  of  potash  alnm,  leaves  a  mixture  of  alumina  and 
sulphate  of  potash,  which  Berthier  has  long  since  stated  to  be  con- 
verted into  aluminate  of  potash  by  the  continued  action  of  heat  alone, 
the  sulphuric  acid  being  expelled  from  the  potash  by  the  superior 
atfinity  of  the  alumina  at  a  high  temperature.  By  several  careful 
repetitions  of  his  experiment,  in  which  the  accidental  presence  of 
aqueous  vapors  was  entu'ely  prevented,  no  decomposition  of  this  kind 
could  be  effected,  even  at  a  white  heat.  But  by  the  contact  of  aque- 
ous vapor,  produced  by  the  combustion  of  the  luel  or  oth.erwise,  even 
in  small  quantity,  and  at  much  lower  temperatures,  the  decomposition 
is  rapidly  produced.  It  therefore  seems  probable  that  the  accidental 
contact  of  aqueous  vapor  was  the  actual  but  unnoticed  cause  of  the 
decomposition  in  Berthier's  experiment. 

The  powerful  action  of  aqueous  vapor  upon  anhydrous  alum  at  a 
high  temperature,  suggested  the  possibility  that  a  similar  action 
might  take  place  upon  its  mineral  representative,  the  double  silicate 
of  alumina  and  potash,  or  common  felspar.  It  will  be  remembered 
that  tliis  salt,  by  the  simple  substitution  of  sulphuric  for  the  silicic 
acid  which  it  contains,  would  be  converted  into  anhydrous  alum.  To 
the  action  of  heat  alone,  felspar  presents  this  difference  from  alum, 
that  the  silicate  of  alumina  is  as  unaffected  by  it  as  the  silicate  of  pot- 
ash itself;  so  that  to  produce  an  effect  upon  felspar  analogous  to  that 
upon  alum,  the  silicic  acid  of  both  the  silicate  of  alumina  and  of  the 
silicate  of  potash  would  have  to  be  removed.  Silicic  acid,  in  a  free 
state,  having  been  long  known  to  be  slightly  volatile  in  aqueous  va- 
por at  high  temperatures,  it  was  thought  that,  in  the  present  case,  it 
might,  like  the  other  acids,  be  disengaged  even  from  a  state  of  chemi- 
cal combination,  by  the  same  agents.  Steam  was  therefore  passed 
slowly,  for  some  time,  over  small  fragments  of  highly  heated  felspar. 
Beyond  partial  fusion,  no  other  visible  change  than  a  considerable  de- 
gree of  vesicularity  in  the  parts  most  exposed  was  produced.  These 
fragments,  being  finely  pulverized  and  boiled  in  water,  the  concen- 
trated solution  was  strongly  alkaline,  and  proved,  by  the  usual  tests, 
to  consist  of  aluminate  of  potash. 

After  water  ceases  to  extract  aluminate  of  potash  from  the  powder- 
ed mineral,  dilute  sulphuric  acid  will  produce  from  the  residue  a  small 
portion  of  alum.  The  actual  analogy  between  alum  and  felspar,  sub- 
stances so  distinct  in  their  origin  and  general  properties,  yet  differing 
only  in  the  nature  of  their  respective  acids,  is  rendered  still  more 
striking  by  both  thus  yielding  the  same  product,  when  deprived  of 
their  acids  by  the  same  agent.  It  is  worthy  of  remark,  that,  although 
the  actual  contact  of  the  steam  in  this  experiment  is  confined  to  the 
mere  surface  of  the  small  fragments  of  felspar,  yet  the  chemical  de- 
composition produced  by  it  is  not  confined  to  that  surface,  but  spreads 
by  a  "cementation  action,"  through  their  entire  mass:  pulverization 
is,  therefore,  required  to  obtain  evidence  of  the  internal  change  which 
has  been  produced. 
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All  the  experiments,  so  far  made,  would  indicate  that  the  following 
was  tlie  general  rule  applicable  to  all  salts  capable  of  sustaming  heat 
alone  without  decom|)Osilion  : 

Whenever  a  salt,  from  its  own  elements  alone,  or  by  the  addition 
of  those  of  water,  can  produce  a  volatile  acid  and  a  fixed  base,  the 
evolution  of  this  acid  and  the  liberation  of  this  base  will  be  determined 
by  passing  a  current  of  aqueous  vapor  over  the  salt  raised  to  a  high 
temperature.  When  either  the  acid  or  base  to  be  liberated  forms  a 
combination  with  water  whicli  can  resist  decomposiiion  by  the  lieat 
employed,  the  tendency  to  lorni  such  hydrates  adds  much  to  the  de- 
composing power  of  the  aqueous  vapor.  Although  potash  and  soda 
are  not  by  tliemselves  fixed  bases  at  high  temperatures,  yet  by  ihe 
use  of  the  substances  before  mentioned,  they  can  form  couibinations 
which  are  fixed,  and  by  this  means  their  salts  come  under  the  above 
rule. 

The  actual  number  of  salts  which  have  as  yet  been  subjected  to  this 
mode  of  decomposition,  is  not  very  large  ;  yet,  from  their  perfect 
analogy  of  composition  with  many  others,  there  can  be  but  little 
doubt  of  the  general  extension  of  the  principle. 

The  chlorides  of  potassium,  sodium,  barium,  strontium,  and  calcium, 
being  all  thus  decomposed,  the  bromides,  iodides,  and  fluorides  of  the 
same  and  all  weaker  bases,  must  probably  act  in  the  same  manner. 
Tiie  fluoride  of  calcium,  has,  in  fact,  been  found  to  do  so,  by  experi- 
ment, hydrofluoric  acid  being  freely  evolved.  In  the  same  manner, 
from  the  decomposition  of  the  sulpliates,  may  be  inferred  that  of  the 
seleniates;  from  the  silicates,  that  of  the  borates. 

The  apphcability  of  this  simple  mode  of  decomposition  to  the  ex- 
planation of  a  great  variety  of  geological  changes,  is  loo  evident  to 
escape  the  attention  of  those  conversant  with  that  science.  In  a 
future  paper  I  hope  to  be  able  to  give  a  more  complete  account  of 
some  interesting  facts  which  have  been  observed  in  connexion  with 
this  subject,  and  to  verify,  by  experiment,  many  points  which  must  at 
present  be  left  to  inference  and  conjecture.  In  fact,  although  the  ex- 
istence of  this  law  of  decomposition  was  ascertained  in  1842,  yet  it 
has  only  been  within  a  few  nsonths  that  I  have  been  able  to  give 
much  attention  to  its  investigation,  which  must  be  my  excuse  for  the 
imperfect  and  hurried  manner  in  which  it  is  now  conmuuncated. 

London,  Jlugust  3,  1847. 


Note  on  the  means  of  testing  the  comparative  value  of  Astringent 
Substances  for  the  purposes  of  Tanning,  by  Robert  Warrington, 
Esq. 

Having  been  frequently  called  upon  to  examine  the  value  of  astrin- 
gent substances  imported  into  this  country  for  the  purposes  of  tanning, 
such  as  valonia,  divi-divi,  sumac,  cutch,  &c.,  I  am  induced  to  believe 
that  the  detail  of  the  manipulation  adopted  may  not  be  without  inter- 
est to  some  of  the  members  of  the  Society.  As  the  manufacture  of 
leather  was  the  object  of  the  purchaser  of  these  materials,  gelatin 
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was  selected  as  the  basis  for  the  estimation  of  their  comparative  value ; 
and  after  several  trials  with  various  kinds  of  natural  and  manufac- 
tured gelatin,  such  as  varieties  of  isinglass,  glue,  patent  gelatin,  &c., 
the  finest  long  slaple  isinglass  was  found  to  be  the  most  constant  in 
its  quality,  and  least  liable  to  undergo  change. 

With  this,  therefore,  the  test  solution  was  prepared,  of  such  a 
strength,  that  each  division,  by  measure  of  the  ordinary  alkalimeter 
tube,  should  be  equivalent  to  the  one-tenth  or  one-fourth  of  a  grain  of 
pure  tannin,  and  thus  ihe  number  of  divisions  used  would  indicate  the 
proportion  of  available  tannin  or  substance  precipitable  by  gelatin  con- 
tained in  any  specimen.  A  given  weight  of  the  sample  under  trial 
was  then  infused  in  water,  or  if  necessary,  the  astringent  matter  ex- 
tracted by  boiling,  and  the  clear  liquid  precipitated  by  the  test  solution, 
unt.l  no  further  deposit  occurred. 

It  was  necessary  in  the  course  of  this  operation,  to  test  at  intervals 
a  portion  of  the  solution  under  examination,  to  ascertain  the  progress 
of  the  trial;  and  this,  from  the  nature  of  the  precipitate,  was  attended 
at  first  with  some  little  difficulty:  paper  filters  were  inadmissible,  from 
the  quantity  of  the  solution  they  would  absorb,  and  thus  introduce  a 
source  of  extensive  error;  subsidence  rendered  the  operation  very 
tedious.  The  plan  I  have  adopted  is  as  follows: — a  piece  of  glass 
tubing,  about  twelve  inches  in  length  and  about  half  an  inch  internal 
diameter,  is  selected,  and  tiiis  has  a  small  piece  of  wet  sponge  loosely 
introduced  into  its  lower  extremity,  and  when  it  is  wished  to  abstract 
a  part  of  the  fluid  under  investigation  for  a  separate  testing,  this  is 
immersed  a  few  seconds  in  the  partially  precipitated  solution;  the  clear 
liquid  then  filters  by  ascent  through  the  sponge  into  the  tube,  and  is 
to  be  decanted  from  its  other  extremity  into  a  test  glass;  if,  on  adding 
a  drop  of  the  gelatin  solution  to  this,  a  fresh  precipitate  is  caused,  the 
whole  is  returned  to  the  original  bulk,  and  the  process  proceeded  in, 
and  so  on  until  the  operation  is  perfected;  this  method  of  operating  is 
facilitated  by  conducting  tlie  examination  in  a  deep  glass.  Afier  a  few 
trials  the  manipulation  will  be  found  extremely  easy,  and  in  this  way 
considerable  accuracy  may  be  arrived  at. 

Chem.  Soc.  Mem. 
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Monthly  Meeting,  January  20,  184S. 

After  reading  the  minutes,  and  the  correspondence  received,  dona- 
tions were  announced  from  the  Zoological  Society,  London  ;  Thomas 
Clemson,  Esq.,  Brussels;  Eben  N.  Horsford,  Cambridge,  Mass.;  Penn- 
sylvania Railroad  Company,  Union  Canal  Company,  S.  W.  Roberts, 
Esq.,  T.  H.  Forsyth,  Esq.,  and  John  Lenthall,  Esq.  Foreign  and 
domestic  exchanges  for  the  Journal,  were  also  announced.  Reports 
from  the  Treasurer  and  various  committees  were  received — new 
members  proposed — and  those  proposed  at  last  meeting  elected. 
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On  the  report  of  the  Committee  on  Exhibitions,  the  following  reso- 
lution was  adopted : 

Resolved,,  That  a  First  Premium  be  awarded  to  Jordon  L.  Mott, 
of  New  York,  for  Cooking  Range  No.  1784,  shown  at  the  last  exhi- 
bition— a  premium  not  having  been  awarded  by  the  Committee  at  that 
time,  under  the  impression  that  it  had  received  a  premium  at  the  pre- 
vious exhibition,  which  was  not  the  case. 

Communications  on  subjects  connected  with  science  and  the  arts, 
being  next  in  order — 

Mr.  C.  IV.  Chapman  exhibited  to  the  meeting  a  machine  for  sharp- 
ening tools,  which  he  calls  "  the  Universal  Instrument  Sharpener,"  and 
explained  the  mode  of  its  operation.  By  a  compact  and  ingenious 
arrangement  of  machinery,  the  foot  of  the  operator  conununicates,  at 
the  same  time,  if  required,  a  rotary  motion  to  a  vertical  and  to  a  hori- 
zontal grinding  stone,  and  also  a  vibratory  motion  to  a  hone  for  finish- 
ing the  edge.  The  stones  may  be  easily  changed,  and  coarser  or  finer 
ones  substituted;  or  polishing  wheels,  if  desirable.  Adjustive  rests 
and  bevel  plates  are  so  adapted  and  regulated  by  scales,  as  to  etjable 
the  grinder  to  give  any  desirable  bevel  to  the  edge,  and  to  maintain  it 
throughout.  Feeders  for  water  and  oil  are  so  arranged  as  to  supply 
the  stones,  and  keep  them  clean.  The  machine  may  also  be  applied 
to  grinding  porcelain,  and  cutting  glass,  or  other  hard  substances. 
The  axle  of  the  vertical  stone  is  terminated  by  a  socket,  into  which 
drills  may  be  inserted.  So  compact  is  the  machinery  for  producing 
all  the  dilFerent  motions,  that  it  occupies  little  more  than  a  cubic  foot 
of  space. 

Mr.  M^Comb,  of  Mississippi,  exhibited  a  machine  for  pressing 
cotton,  hay,  tobacco,  or  hemp,  intended  to  be  worked  by  horse  power. 
The  horse  is  attached  to  a  horizontal  bar,  fixed  in  a  perpendicular 
shaft,  around  which  winds  a  strong  rope,  fastened  to  toggle  joints  in 
two  upright  bars,  on  opposite  sides  of  the  revolving  shtift.  As  these 
joints  are  drawn,  by  the  rope,  towards  the  shaft,  the  upward  exten- 
sion of  the  jointed  bars  forces  up  the  moveable  bottom  of  the  box 
containing  the  material  to  be  operated  upon,  and  thus  communicates 
the  required  pressure.  The  machine  appears  to  be  well  calculated  for 
working  expeditiously  and  effectively.  The  inventor  states  that  forty 
bales  of  cotton  may  be  pressed  in  a  day,  with  the  same  number  of 
hands  required  for  ten  or  twelve  bales,  by  the  ordinary  method. 

He  also  showed  a  model  of  a  device  for  raising  vessels  when 
aground,  called  a  Steamboat  Spar,  operating  on  the  toggrel  joint  prin- 
ciple, and  explained  the  mode  of  its  application. 

Mr.  G.  IV.  Smith  called  the  attention  of  the  meeting  to  specimens 
of  manufactured  Gutta  Percha,  by  Mr.  Willmarth,  of  New  York. 
One  of  these  was  a  sheet  of  the  pure  material,  thin  as  paper,  and 
somewliat  similar,  in  appearance,  to  the  finest  oiled  silk.  Being  mi- 
pervious  to  water,  it  may  be  applied  to  many  useful  purposes,  such  as 
lining  hats,  shoes,  and  other  articles  of  wear,  covering  the  stoppers  of 
bottles,  and  a  variety  of  other  uses.  Mr.  S.  referred  to  its  electric 
properties,  which  he  had  found  to  be  very  remarkable.  He  also  ex- 
hibited a  pair  of  shoes  lined  with  this  article,  the  soles  of  which  were 
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also  thickly  coated  with  gutta  percha.  They  had  been  worn  for 
several  weeks  with  satisfaction,  and  were  not  found  so  liable  to  slip 
in  wet  weather,  as  shoes  prepared  from  caoutchouc.  The  use  of  gutta 
percha,  for  a  great  variety  of  purposes,  promises  to  become  exten- 
sively beneficial. 

Tlie  notice  of  the  members  was  next  directed  to  specimens  of  Chlo- 
roform, a  chemical  preparation  recently  brought  into  use  as  a  substi- 
tute for  sulphuric  ether,  in  producing  insensibility  to  pain  during 
dental  and  surgical  operations.  Some  discussion  ensued,  between 
Prof  Frazer  and  Mr.  Smith,  relative  to  the  history  of  this  article,  and 
its  identity  with  the  preparation  by  Dr.  Guthrie,  called  Chloric  Ether, 
noticed  in  Silliman's  Journal,  January,  1832. 

A  sample  of  chloroform  from  Paris — another  by  E.  Roussel,  of 
Philadelphia — and  a  third  by  Farr,  Powers  &  Weightman,  of  Phila- 
delphia, were  each  administered  to  three  diiferent  gentlemen  present, 
who  voluntarily  submitted  to  the  experiment,  in  order  that  the  effect 
of  this  article  might  be  witnessed  by  the  members  present. 

On  the  report  of  the  Judges,  the  President  declared  the  following 
gentlemen  duly  elected  Officers,  Managers,  and  Auditors,  for  the  en- 
suing year: 

President Samuel  V.  JNIerrick. 

Vice  Presidents, Thomas  Fletcher, 

Abraham  Miller. 

Recording  Secretary, Isaac  B.  Gakrigues, 

Corresponding  Secretary,  Solomon  W.  Roberts. 

Treasurer, Johx  F.  Frazer. 

Managers: 
John  Struthers,  Thomas  S.  Stewart, 

M.   \V.   Baldwin,  Owen  Evans, 

Frederick  Fraley,  Cornelius  A.  Walborn, 

John  Agnew,  Alan  Wood, 

John  Wiegand,  John  E.  Apdicks, 

Samuel  Hufty,  Williams  Ogle, 

John  C.  Cresson,  Asa  Whitney, 

A.  W.  Thompson,  Isaac  S.  Williams, 

Thomas  U.  Walter,  Edmund  Draper, 

John  H.  Towne,  William  E.  Morris, 

Edwin  Greble,  William  P.  Cresson, 

David  S.  Brown,  James  P.  Ellis. 

C  S.  Byerly, 

%duditors,<]osY.vu  Cresson, 

I  Algernon  S.  Roberts. 
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Report  of  the  Board  of  Managers  to  the  Stockholders  of  the  Mine- 
Hill  and  Schuylkill  Haven  Railroad  Company,  at  their  Annual 
Meeting,  January  10th,  1S4S. 

The  Board  of  Managers  of  the  Mine-Hill  and  Schuylldll  Haven 
Railroad  Company,  respectfully  present  to  the  Stockholders  their 
aniuial  report. 

The  year  1847  has  been  one  of  great  activity,  both  as  respects  the 
current  business  upon  the  road,  and  the  extension  of  facilities  for  the 
accommodation  of  the  rapidly  expanding  trade. 

The  net  tonnage,  as  shown  by  the  Collector's  returns,  amounts  to 
five  hundred  and  eighty-three  thousand  five  hundred  and  ninety  tons 
13-20;  being  nearly  one  hundred  and  eighteen  thousand  tons,  or  25 
per  cent,  greater  than  that  of  the  year  immediately  preceding. 

The  total  tonnage  that  has  passed  the  Company's  scales,  is  three 
millions  seven  hundred  and  six  thousand  eight  hundred  and  fifty- 
seven  tons;  of  which  two  hundred  and  forty-one  thousand  and  fifty- 
two  tons,  have  passed  over  the  road  free  of  toll,  under  an  allowance 
made  to  the  operators  in  the  shape  of  a  deduction  from  the  gross 
weight. 

The  improvements  of  a  permanent  character,  completed  during  the 
year,  have  been — the  extension  of  the  road  from  Scha^ffer's  creek,  on 
the  West  Branch,  to  the  town  of  Tremont,  in  the  valley  of  the  Swa- 
tara,  a  distance  of  seven  and  a  quarter  miles;  and  the  reconstruction 
of  a  considerable  portion  of  the  road,  to  fit  it  for  the  introduction  of 
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locomotive  engines,  under  the  provisions  of  the  supplement  to  the 
charter,  passed  on  the  9th  of  March  last.  Both  of  these  improve- 
ments Have  been  attended  with  greater  labor  and  expense  tliaii  was 
anticipated  previously  to  their  commencement.  The  preparation  of 
the  road  for  the  engines,  involved  the  necessity  of  relaying  with  a 
heavy  edge  rail,  weighing  sixty  pounds  to  tlie  yard,  one  track  upon 
ihp.  entire  length  of  tiie  main  road,  and  several  miles  upon  the 
branches. 

In  many  places  new  grading  was  required  for  obtaining  the  requi- 
site width  between  the  tracks,  and  at  other  points  it  was  necessary  to 
make  an  entire  change  of  location,  to  avoid  ciu'ves  tliat  were  deemed 
impracticable  for  locomotive  engines.  The  bridges  were  thoiiglit  to 
be  of  insntficient  strength,  and  as  they  were  likewise  too  narrow  to 
admit  of  increasing  the  width  between  the  tracks,  the  greater  number 
of  them  were  removed — although  many  had  been  newly  erected 
only  a  year  ago — and  were  replaced  by  new  structures  of  sufficient 
strength  and  width.  In  some  instances,  the  piers  and  abutments 
were  rebuilt  in  a  more  substantial  manner,  and  the  retaining  walls 
of  many  of  the  embankments  have  also  been  renewed. 

In  addition  to  these  important  improvements  on  the  road,  a  large 
amount  of  entirely  new  work  has  been  executed,  in  providing  water 
stations  and  wood  depots,  at  several  points,  and  in  the  construction  of 
a  large  building  of  a  substantial  and  permanent  character,  for  the  ac- 
commodation of  the  engines,  which  has  been  erected  on  a  convenient 
site,  recently  bought  for  that  purpose.  The  difficulty  and  expense  of 
executing  these  works  were  much  increased  by  the  necessity  for  carry- 
ing them  on  concurrently  with  the  large  trade  upon  the  road,  amount- 
ing to  several  thousand  tons  per  day ;  passing  at  all  hours,  and  re- 
quiring the  track  to  be  i^ept  constantly  passable,  both  for  cars  and 
horses.  To  avoid  the  hazard  of  serious  accidents,  it  was  deemed  best 
to  interrupt  the  transportation  temporarily,  for  the  reconstruction  of 
several  of  the  larger  bridges,  on  the  lower  part  of  the  road  :  accord- 
ingly, when  the  preparations  were  sufficiently  advanced,  due  notice 
was  given  to  the  operators,  and  a  suspension  of  trade  for  four  days, 
occurred  in  the  month  of  July.  The  introdnction  of  the  engines  was 
precipitated,  before  the  arrangements  were  completed,  by  the  restless- 
ness of  the  teamsters  engaged  in  hauling  upon  the  road,  who  de- 
manded from  the  operators  new  contracts,  extending  to  the  end  of 
the  year,  with  a  large  increase  of  compensation,  giving  notice  to  their 
employers  that  the  teams  would  be  withdrawn  on  the  14th  of  August, 
unless  these  demands  should  be  complied  with. 

On  the  urgent  solicitation  of  the  operators,  and  with  a  desire  to  re- 
lieve them  from  this  embarrassment,  the  Board  consented  to  com- 
mence running  the  engines  upon  the  lower  part  of  the  road,  at  the 
period  thus  designated  by  the  teamsters;  such  of  the  engines  as  were 
ready  were  accordingly  placed  upon  the  road,  and  have  continued  in 
use,  gradually  extending  their  trips  as  the  needfnl  preparation  of  the 
road  progressed,  until  they  have  reached  the  extremities  of  three  of 
the  branches,  and  to  within  a  mile  of  the  head  of  the  other  two.  On 
one  of  these  they  are  stopped  at  a  point  about  a  mile  below  the  head, 
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by  a  curve  of  such  short  radius,  as  to  be  impracticable  for  engines, 
tlie  removal  of  which  requires  tlie  consent  of  the  neighboring  land 
owners,  and  the  co-operation  of  the  Forest  Improvement  Company, 
at  whose  instance,  and  for  whose  sole  benefit,  this  portion  of  the  road 
was  located. 

On  the  other  branch,  the  switches  of  tlie  operators  have  not  yet 
been  prepared  lor  the  safe  use  of  the  engines. 

As  soon  as  these  impediments  shall  have  been  removed,  their  trips 
will  be  extended  to  the  extremities  of  all  the  branches. 

Upon  the  important  practical  questions  relative  to  the  class  of  en- 
gines best  adapted  to  the  character  of  the  road,  and  the  number  re- 
quisite for  carrying  the  trade,  an  engineer  of  extensive  experience 
was  consulted;  and  in  accordance  with  his  advice,  the  Board  con- 
tracted for  six  engines,  weighing  from  fifteen  to  seventeen  tons;  three 
from  the  manufactory  of  M.  VV.  Baldwin,  and  three  from  that  of 
Norris  Brothers,  Owing  to  delay  in  the  delivery  of  some  of  the  en- 
gines beyond  contract  time,  the  motive  power  in  possession  of  the 
Company  was  not  sufficient  for  the  trade  at  the  time  appointed  for  the 
withdrawal  of  the  teams;  but  the  deficiency  was  supplied  by  the 
President  of  the  Philadelphia,  Pottsville,  and  Reading  Railroad  Com- 
pany, who  obligingly  offered  the  use  of  some  of  their  engines,  until 
our  own  were  received. 

The  number  of  engines  contracted  for,  was  supposed  to  be  suffi- 
cient for  carrying  not  only  all  the  trade  upon  the  old  road  and  its 
branches,  but  also  for  that  of  the  new  road  to  Tremont,  then  nearly 
completed.  This  expectation  would  have  been  realized,  if  due  regu- 
larity in  the  arrival  of  the  empty  cars  at  Schuylkill  Haven  could  have 
been  attained;  but  owing  to  the  great  irregularity  of  the  supply  of 
cars,  tlie  whole  force  was  required  for  the  trade  on  the  old  road,  and 
it  became  necessary  to  secure  a  seventh  engine  for  the  exigency  of 
the  Tremont  trade.  This  is  of  a  heavier  class  than  the  others,  weigh- 
ing about  nineteen  tons,  with  eight  driving  wheels,  all  connected:  it 
has  been  used  partly  on  the  new  road,  and  partly  on  the  older 
branches. 

In  view  of  the  probable  increase  of  the  trade,  and  gradual  deterio- 
ration of  the  engines,  it  has  been  deemed  proper  to  make  provision  of 
three  more,  to  be  placed  on  the  road  in  the  ensuing  spring;  making 
in  the  whole,  ten  engines,  of  a  class  adapted  for  heavy  freiglit,  which 
it  is  believed  will  be  an  ample  force  for  any  amount  of  trade  that 
may  reasonably  be  anticipated. 

In  addition  to  the  purchase  of  iron  rails,  amounting  to  one  tliousand 
tons,  reported  last  year,  the  greater  part  of  which  were  designed  for 
the  new  road,  a  further  supply  became  necessary  for  the  adaptation 
of  the  road  for  the  new  motive  power;  and  a  contract  was  according- 
ly made  with  the  proprietors  of  the  Phcenixville  Works  for  six  hun- 
dred tons,  a  portion  of  which,  amounting  to  three  hundred  and  thirty- 
eight  tons,  has  been  received  and  laid  upon  the  road,  and  the  remain- 
der will  probably  be  delivered  early  in  the  spring,  and  will  be  laid 
without  delay;  completing  the  line  of  heavy  rail.s  upon  all  the 
branches,  but  about  two  and  a  half  miles,  requiring  about  two  hun- 
dred and  fifty  tons  more  of  the  same  kind  of  rail.     The  series  of  per- 
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maiient  improv-ements  will  be  completed,  so  far  as  is  at  present  con- 
templated, by  the  enlargement  of  the  engine  iiouse  for  the  reception 
of  the  additional  engines,  and  the  erection  of  a  machine  shop,  proper- 
ly stocked  with  tools  and  machinery,  for  the  repair  of  the  engines  and 
other  apparatus  connected  with  their  use. 

The  road,  with  its  branches,  will  then  embrace  about  nineteen 
miles  of  double  track,  and  eight  miles  of  single  track,  laid  with  heavy 
edge  rails,  and  provided  with  all  the  necessary  stations  for  water  and 
wood;  substantial  buildings  and  machinery  for  housing  and  repair- 
ing engines,  and  sufficient  motive  power  for  a  trade  of  eight  hun- 
dred thousand  tons  per  annum. 

These  multifarious  and  extensive  works  have  not  been  executed 
without  a  corresponding  outlay  of  money;  whereby  the  funds  de- 
rived from  the  last  increase  of  the  Capital  Stock,  authorized  by  law, 
were  exhausted,  before  the  whole  was  completed.  To  provide  the 
requisite  means  beyond  the  capital  subscribed,  a  loan  has  been  con- 
tracted under  the  authority  conferred  on  the  Board,  at  the  special 
meeting  of  the  Stockholders,  convened  on  the  seventh  of  October 
last,  to  the  amount  of  one  hundred  and  twenty  thousand  dollars;  be- 
ing part  of  a  loan  of  two  hundred  thousand  dollars,  bearing  interest 
at  the  rate  of  six  per  cent,  per  annum,  which  is  to  be  secured  by  a 
mortgage  of  the  fixed  property  of  the  Company,  executed  to  trustees 
chosen  at  the  same  meeting.  The  loan  has  been  taken  by  the  Stock- 
holders at  par ;  an  instalment  of  forty  thousand  dollars  has  been  paid 
in,  of  which  twenty  thousand  dollars  have  been  appropriated  to  the 
payment  of  a  prior  loan  of  the  same  amount,  for  the  extinguishment 
of  the  mortgage  by  which  it  was  secured;  and  the  remainder  has 
been  applied  to  the  liquidation  of  the  expenses  incurred  in  the  im- 
provement and  extension  of  the  road  and  its  appurtenances,  to  which 
purpose  the  future  instalments  will  also  be  devoted. 

The  supplement  to  the  Company's  charter,  authorizing  the  last  in- 
crease of  the  Capital  Stock,  embraced  a  clause,  requiring  a  reduction 
of  the  tolls  from  two  to  one  and  a  half  cents  a  ton  a  mile,  to  take  ef- 
fect after  the  27lh  of  JMarch,  then  next  ensuing.  By  a  resolution  of 
the  Board,  the  reduction  took  place  on  the  Jirsl  of  March  last,  and 
has  resulted  in  a  diminution  of  the  receipts  for  tolls,  which  partly 
neutralizes  the  effect  of  the  large  increase  of  transportation;  and  di- 
minishes the  last  half  yearly  dividend  to  seven  per  cent.,  being  one 
per  cent,  below  the  limit  prescribed  by  the  charter. 

The  anticipated  increase  of  the  trade  in  the  current  year  will,  it  is 
believed,  be  sufficient  to  restore  the  dividend  to  its  legal  limit,  and 
leave  a  surplus  to  be  applied  to  the  restoration  of  the  depreciation 
fund,  on  which  large  drafts  have  been  made  by  the  extraordinary  re- 
pairs of  the  last  two  years;  and  also  for  the  institution  of  a  sinking 
fund  for  the  redemption  of  the  recent  loan. 

The  completion  of  the  new  road  to  Tremont  was  delayed,  by  cir- 
cumstances beyond  the  control  of  the  Board,  to  so  late  a  period  of 
the  business  season,  as  to  allow  but  little  opportunity  of  testing  the 
capacity  of  that  region,  to  fulfil  the  promise  of  furnishing  a  remuner- 
ating trade;  but  so  far  as  a  judgment  may  be  pronounced,  the  indi- 
cations are  of  a  favorable  character. 
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Among  the  numerous  objects  which  have  claimed  tlie  attention  of 
the  iJoard,  there  are  two  having  especial  claim,  by  reason  of  their 
important  intluence  upon  the  economical  use  of  locomotive  power. 
These  are,  the  introduction  of  anthracite  as  fuel  for  the  engines;  and 
the  framing  of  a  system  of  regulations  for  the  government  of  the 
speed,  and  general  management  of  the  transit  on  the  road,  whereby 
the  liabihty  to  accidents,  involving  serious  hazard  of  human  life,  and 
interrupt  ion  of  business,  may  be  reduced  to  its  lowest  practicable 
limit.  The  latter  of  these  objects,  it  is  hoped,  may  be  attained,  by 
gradually  digesting  a  scheme  of  regulations,  based  upon  daily  experi- 
ence, and  adapted  to  tlie  peculiarities  of  the  road  and  its  trade. 

The  experiment  of  using  coal  has  been  attempted  in  one  of  the 
engines,  and  although  the  results  may  not  be  considered  to  have  been 
as  yet  fully  developed,  they  are  sufficiently  encouraging  to  warrant  a 
similar  trial  in  the  three  new  engines  now  about  to  be  contracted  for. 

The  amount  of  tlie  receipts  and  disbursements  for  the  year,  is  ex- 
hibited in  the  abstract  of  the  Treasurer's  Report  hereto  a}>pended. 
On  behalf  of  the  Board  of  Managers, 

JOHN  C.  CRESSON,  President. 

Philadelphia,  lOlh  Jan.,  1S4S. 


Cutting  through  the  Isthmus  oj  Suez. 

The  Journal  des  Debats,-  discussing  the  question  as  to  which  would 
be  better,  a  railway  or  a  canal  across  t!ie  Isthmus,  says: — '•  It  is  pro- 
posed by  some  to  overcome  the  obstacle  which  now  stops  the  trade 
and  navigation  of  Europeans,  Asiatics,  and  even  Africans,  at  the 
Isthmus  of  Suez,  by  a  railway:  by  others  by  a  canal.  Tlie  problem 
to  be  solved  is:  which  of  the  two  systems  is  that  which  should  be 
adopted?  Nature  has  so  disposed  ir,  that  all  political  or  commercial 
communication  between  the  people  which  form  the  three  continents 
composing  the  whole  world  should  take  place  by  sea,  consequently 
that  combination  which  would  best  serve  the  maritime  interest  is 
that  which  should  be  prelerred."  First,  taking  the  railway  project, 
the  Debats  goes  on  to  siate  that  between  Alexandria,  Cairo,  and  Suez, 
is  a  distance  of  eighty  leagues  ;  the  execution  of  a  railway  along  this 
distance  would  be  easy.  With  but  one  line  of  rails  it  would  cost 
about  30  or  40  millions  of  francs,  and  its  working  would  not  cost 
much,  under  the  dry  and  preserving  climate  of  Egypt,  though  it 
would  have  to  be  preserved  along  parts  of  its  course  from  the  danger 
of  periodical  inundations. 

'•As  regards  transit,  it  would  carry  men  and  merchandise  in  about 
twenty  hours  from  Alexandria  to  Suez — that  is  about  one-third  of 
the  time  taken  under  present  circumstances.  Compared  in  the  matter 
of  speed  to  a  canal  commencing  from  Peluzium,  and  having  but  two 
locks,  one  at  each  end,  it  would  be  beaten  by  steamers,  and  would 
gain  little,  even  on  sailing  vessels.  This  advantage  reduces  itself  to 
very  little,  if  it  is  borne  in  mind  that,  for  navigation,  a  great  saving 
in  distance  would  be  rained  by  a  canal. 

1-}* 
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"On  the  other  hand, the  inconveniences  of  a  railway  are  numerous. 
It  does  not  in  the  least  modify  the  condition  of  double  transhipment. 
The  existence  of  such  a  condition  means  literally  this — complete  un- 
certainty for  trade,  indeterminate  delays,  and  every  chance  of  a  later 
arrival  than  if  tiie  grand  road  via  the  Cape  had  been  chosen.  Sup- 
posing that  the  isthmus  was  open  by  railway,  and  not  by  canal,  and 
that  a  London  merchant  wished  to  send  merchandise  to  Bombay  or 
Colombo  via  the  Red  Sea,  he  must  take  the  precaution  either  of  send- 
ing in  advance  a  vessel  from  the  Cape,  or  get  a  vessel  freighted  in 
India  or  at  Ceylon,  to  come  to  Suez,  take  in  the  cargo,  and  bring  it  to 
its  destination.  This  would  be  simply  a  piece  of  extravagance  on 
his  part,  taking  it  in  a  financial  point  of  view,  and  subject,  besides,  to 
risk  which  nobody  would  wish  to  incur.  The  proof  of  the  impossi- 
bility of  such  an  attempt  is,  that  in  spite  of  the  perfections  to  which 
the  service  has  arrived,  nothing  arrives  in  the  port  of  Suez,  but  the 
Bombay  and  Calcutta  steamers.  A  railway  would  thus  be  of  little 
use  for  transit.  It  would  indeed  carry  men  and  despatches  more 
conveniently  than  they  are  carried  at  present,  but  then  it  would  prob- 
ably not  have  an  increase  of  either.  This  is  not  what  is  counted 
upon  to  create  a  revenue  for  a  railway,  the  length  of  which  would 
extend  to  SO  leagues. 

'•'Taken  as  a  speculation,  the  railway  does  not  show  itself  in  a 
more  advantageous  light.  Experience  tells  us,  passengers  and  inter- 
mediate stations  are  the  great  source  of  profit.  It  is  sufficient  to  cast 
a  glance  over  the  map  of  Egypt,  to  see  that  from  Alexandria  to  Cairo, 
two-thirds  at  least  of  the  distance  is  uninhabited;  and  even  were  a 
population  to  exist,  such  a  one  would  be  plunged  in  abject  misery, 
without  trade  or  industry,  without  activity,  as  well  as  without  desire 
to  acquire,  because  it  would  know  where  the  fruits  of  its  labor  would 
be  taken.  Such  a  population  would  not  be  one  to  appreciate  the 
boon  of  locomotion.  Locomotion  is  regarded  by  all  people  of  the 
East,  Chinese,  Turks,  Hindoos,  Arabs,  &:c.,  as  a  malady  of  our  kind. 
No  doubt,  an  agreeable  picture  might  be  formed  in  imagination,  re- 
presenting the  fellahs  of  Egypt  traveling  in  a  railway  train;  but  few, 
however,  have  traveled  and  seen  their  sad  villages,  and  probed  their 
physical  and  moral  wounds;  such  a  picture  would  be  but  a  cruel  jest. 
In  fine,  in  a  political  point  of  view,  one  consideration  alone  should 
prevent  JNIehemet  Ali  from  ever  giving  his  consent  to  the  execution 
of  such  a  project,  and  for  this  he  need  only  remember  that  some  years 
ago  the  English  founded  a  transit  company  on  his  territory,  which 
has  since  become  an  object  of  such  constant  annoyance  to. him,  that 
he  was  obliged  to  take  the  matter  in  his  own  hand.  Yet  this  admin- 
istration did  not  count  more  than  twenty  Europeans  employed  in  it. 
What  will  not  happen,  if  the  Viceroy  brings  into  his  country  the  en- 
gineers, stokers,  snnths,  and  all  who  are  necessary  for  working  a  rail- 
way? Taking  all  circumstances  into  consideration,  the  railway 
would  in  reality  be  but  a  consecration  for  the  trade  of  the  world  of 
the  status  quo:  for  Egypt  it  would  introduce  into  its  bosom  a  danger- 
ous weapon,  the  explosion  of  which  might  take  place  anywhere  but 
in  Cairo  and  Alexandria." 

London  Naut.  Mag. 
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Comparative  FcU'es  of  Railroads  in  the  United  States. 

As  the  comparative  rates  of  fare  on  railroads  is  a  subject  of  some 
interest,  we  avail  ourselves  of  the  labors  of  Mr.  Minor,  the  industri- 
ous editor  of  the  American  Railroad  Journal,  as  exhibited  in  the  fol- 
lowing tabular  statement  of  the  principal  railroads  in  the  United 
States,  giving  their  length,  througii  fare,  and  rate,  per  mile,  from  which 
it  will  be  seen  that  the  New  York  and  Erie  Railroad  charges  the  low- 
est rate,  namely,  1-72  cents  per  mile  ;  the  Harlem  next,  and  then  the 
Long  Island  Railroad.  The  New  England  roads  all  range  below 
three  cents,  except  the  New  Haven,  Hartford,  and  Springfield,  which 
is  one-tenth  over.  And  the  next  lowest,  after  the  New  England  roads, 
is  the  Weldon  and  Wilmington,  N.  C,  which  is  a  fraction  less  than 
2i  cents — quite  too  low  for  a  country  so  thinly  populated,  though 
high  enough  for  many  of  the  more  northern  lines. 

From  this  statement,  it  will  be  seen  that  the  railroads  in  the  State 
of  New  York,  diverging  from  the  city  of  New  York,  charge  lower 
rates  than  any  other  roads  in  the  country  ;  and  we  presume  the  manag- 
ers of  these  roads  have  been  influenced  by  the  belief  that,  where  there 
is  a  dense,  and,  to  a  certain  extent,  confined  population,  the  true  plan 
is  to  put  the  rates  of  fare  low,  and  thus  induce  the  masses  to  use  the 
road.  This,  we  are  fully  convinced,  is  the  true  policy,  and  we  be- 
lieve it  will  ultimately  prevail. 

Name,  Commencement,  and  Termination.  Length.  Thro' fare  Cents. 

Miles.       $  cts.    per  mile. 

Eastern  Railroad — Boston  to  Portland,  105  3  00  2-S5 

Boston  and  Maine — Boston  to  Portland,  110  3  00  2-72 

"           Lowell — Boston  to  Lowell,  26  0  65  2-50 

<'           Worcester — Boston  to  Worcester,  44  1  25  2-80 

"           Providence — Boston  to  Providence,  42  1  25  2-97 

Fitchburgh — Boston  to  Baldwinsville,  71  1  75  2-46 

Fall  River — Boston  to  Fall  River,  53  1  35  2-54 

Old  Colony— Boston  to  Plymouth,  37i  1  00  2-66 

Western — Worcester  to  Albany,  156  3  75  2-27 

Nashua  and  Lowel! — Lowell  and  Nashua,  15  0  40  2-66 

Concord — Nashua  to  Concord,  34  0  SO  2-35 

Norwich  and  Worcester,  60  1  50  2-50 

New  Haven  and  Springfield,  62  1  87  3-00 

Bridgeport,  98  2  00  2-04 

New  York  and  Harlem,  53  1  00  1-SS 

New  York  and  Erie,  S7  1  50  1-72 

Long  Island,  95  2  00  2-iO 

Camden  and  Amboy— New  York  to  Philadelphia,      90  3  00  3-33 

New  York  and  New  Brunswick,  33  0  75  2-27 

'•                 Philadelphia,  SS  4  00  4-54 

Reading— Philadelphia  and  Pottsville,  92  3  00  3-26 

Philadelphia  and  Baltimore,  97  3  00  3-01 

Westchester  and  Columbia,  32  0  75  2-34 

Philadelphia,  Lancaster,  and  Harrisburg,  107  4  00  3-73 
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Name,  Commencement,  and  Termination.  t^nsth.  Tliro' fare.  Cenls. 

Miles.  S   els.  per  mile. 

Philadelphia,  Germantown,  and  Norristown,  17  0  40  2-3S 

Harrisbiirg,  and  Chambersbnrg,  56  2  12  3-7S 

Baltimore  and  Ohio — Baltimore  to  Cumberland,         179  7  00  3-91 

<•'               Washington,  40  1  GO  4-00 

"               Susquehanna,  71  2  13  3-00 

Washington  and  Richmond,  (including  porterage),     133  5  50  4-13 

Louisa — Gordonsville,  50  3  25  6-50 

Richmond  to  Petersbin'g,  22§  1  00  4-34 

Winchester  and  Potomac,  32  2  00  6-25 

Petersburgh  and  Roanoke — Weldon,  63  3  00  4  76 

Weldon  to  Wilmington,  I6I5  4  00  2-4S 

^Vilmil;gton  to  Charleston  by  steamboat,  4  00 

Gaston  and  Raleigh,  S7  4  00  4-60 

South  Carolina — Charleston  to  Augusta,  136  6  75  4-96 

Columbia — Branchville  to  Columbia,  6S  3  3S  4-97 

Georgia — Augusta  to  Atlanta,  171  7  00  4-09 

Athens  Branch,  39  1  95  5-00 

Western  and  Atlantic — Dalton,  100  5  00  5-00 

Central — Savannah  to  Macon,  191  7  00  3-65 

Macon  and  Western — Atlanta,  101  4  00  3-96 

Montsomery  and  West  Point,  60  3  00  500 

Vicksburgli  and  Jackson,  4  7  3  00  6-38 

Albany  and  Schenectady,  17  0  50  2-94 

Greenbush  and  Troy,  6  0  20  3-33 

Troy  and  Schenectady,  2O5  0  50  2-43 

Utica  and  Schenectady,  78  3  00  3-84 

Utica  and  Syracuse,  53  2  00  3-77 

Syracuse  and  Auburn,  26  1  00  3-84 

Auburn  and  Rochester,  77  3  00  3-S9 

Rochester  and  Attica,  44  1  56  3-54 

Attica  and  Buffalo,  3U  0  94  2-98 

Buffalo  and  Niagara  Falls,  22  0  75  3-40 

Lockport  and  Niagara  Falls,  24  0  75  3-12 

Michigan  Central — Detroit  to  Kalamazoo,  146  4  40  3-00 

Detroit  and  Pontiac,  25  1  00  4-00 

Erie  and  Kalamazoo — Toledo  to  Adrian,  33  1  00  300 

Southern  Michigan — Monroe  to  Hillsdale,  70  2  00  2-85 

Mad  River — Sandusky  to  Bellefontaiue,  102  3  25  3-18 

Little  ]Miami — Cincinnati  to  Springfield,  84  2  00  2-38 

Lexington  and  Ohio,  28  1  25  4-46 

Mansfield  and  Sandusky,  5Q  1  50  2-67 

Madison  and  Indianapolis,  86  3  00  3-48 
It  will  be  found  that  the  railroad  companies  in  tlie  above  listadoiJt- 

ing  the  lowest  rates  of  fares,  pay  the   largest   dividends.  An   unan- 
swerable argument  in  favor  of  low  fares.               Hum's  Merch.  Ma?. 
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List  of  American  Patents  ivhich  issued  in  the  month  of  November, 
1846, — with  Exernplifications,  by  Charles  jM.  Keller,  Engineer 
and  j3ttorneyfor  Patents,  and  late  Chief  Examiner  of  Patents 
in  the  U.  S.  Patent  Office. 

1.   Vox  Improvements  in   the   Drill  for  Planting    fVheat ;  Henry 

W.  Smiih,  Paradise,  Pennsylvania,  November  4. 

The  patentee  says, — "  Tlie  nature  of  my  invention  consists  in  so 
constructing  the  drill  as  to  raise  the  teeth  when  not  in  use  for  the  jiiir- 
pose  of  conveying  ii  from  place  to  place,  and  in  forming  the  seed  dis- 
tributing cylinder  in  two  parts,  so  that  the  wheels  can  be  attaclied  di- 
rectly to  the  cylinder,  while  at  the  same  time  they  have  a  motion  in- 
dependent of  each  other — the  quantity  of  the  seed  to  be  distributed 
being  regulated  by  means  of  a  sliding  concave  attached  to  the  front 
of  the  said  hopper." 

Claim. — "Having  thus  fully  described  my  improvements,  what  I 
claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is,  first, 
the  employment  of  a  cylinder  for  seeding,  divided  into  two  parts,  and 
directly  attached  to  the  wheels,  in  the  manner  and  for  the  purpose 
set  forth. 

"  I  also  claim  elevating  the  teeth,  in  the  manner  and  for  the  purpose 
specified  ;  and,  lastly,  I  claim  gauging  the  quantity  of  grain  by  means 
of  the  adjustable  concave  and  wedges,  as  described." 


2.  ¥ox  Improvements  in  Jlrtificial  Legs  and  Feet;  Benjamin  F. 

Palmer,  Meredith,  New  Plampshire,  November  4. 

We  have  to  omit  the  claim  in  this  instance,  on  account  of  its  de- 
pendence on  the  drawings. 


3.  For  an  Improvement  in  the  Machine  for  Scraping  and  Siueeping 
Chimneys ;  James  Slaughter,  Strasburg,  Pennsylvania,  Novem- 
ber 4. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  scrapers,  brushes,  and  cars, 
as  constructed  and  arranged  for  the  purpose  set  forth." 

The  scrapers  and  brusiies  are  attached  to  spring  bars  on  a  polygo- 
nal hub,  and  connected  with  the  whole  is  a  part  called  the  "  car  or 
traveling  part,"  which  moves  from  the  hub  in  drawing  up  the  appa- 
ratus to  draw  the  spring  bars  with  the  scrapers  and  brushes  inwards, 
to  permit  the  whole  to  be  elevated  freely." 


4.  For  an  Improvement  in  the  Shower  Bath;  Horace  Wells,  Hart- 
ford, Connecticut,  November  4. 
Claim. — '•  I  am  aware  that  boxes  for  shower  baths  have  been  made 
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similar  to  the  one  described  before,  therefore,  I  do  not  claim  the  box ; 
but  wiial  I  do  claim  as  my  invention,  and  desire  to  secure  by  letters 
patent,  is  the  pump  or  pumps  worked  by  treadles  in  combination  witli 
the  shower  bath  or  baths,  as  herein  described, or  in  any  manner  sub- 
stantially the  same,  so  tliat  the  pump  can  be  worked  while  the  liands 
are  left  at  liberty. " 


5.  Yqx  Improvements  in    Woodtn  Bridges;    Lowman  Gay,  Chili, 

]\ew  York,  November  4. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  bracing  together  the  upper  and  lower 
arch-pieces  of  the  arch  trusses,  connected  together  witii  rods  or  posts, 
by  connecting  the  ends  of  the  l)races  with  the  arch-pieces  at  a  suffi- 
cient distance  from  the  rods  or  posts,  and  from  each  succeeding  brace, 
to  cause  the  parts  of  the  arch-pieces  between  the  ends  of  the  brace  to 
act  as  levers,  to  transfer  the  strain  from  one  brace  to  another  thiough- 
out  the  series,  substantially  as  described. 

"And  I  also  claim  the  method  of  sustaining  the  bridge  against  a 
lateral  thrust,  by  means  of  the  two  inclined  trusses  connected  together 
at  top,  substantially  as  herein  described." 


6.  For  an  Improvement  in  Printing  and  Coloring  Maps  and 
Prints;  A.  D.  McKinzie,  Philadelphia,  Pennsylvania,  Novem- 
ber 6. 

Claim. — "Having  thus  fully  described  my  invention  and  its  uses, 
what  I  claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is 
the  combiuatiou  of  a  series  of  sliding  tympans,  wiih  a  corresponding 
series  of  plates  for  printing  colors,  so  that  a  sheet,  when  put  into  the 
machine,  shall  receive  successively  an  impression  from  each  plate  ; 
the  whole  forming  a  vari-colored  impression." 

7.  For  a  Combined  Pen  and  Pencil  Case  ;  Jacob  D.  Hatcher,  Phi- 
ladelphia, Pennsylvania,  November  6. 

Claim. — "  Having  thus  fully  described  my  combined  pen  and  pen- 
cil case,  what  I  claim  therein  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  combining  the  pen-holder  in  the  same  case  with  the  pen- 
cil-holder, by  means  of  the  sliding  tubes,  combined  and  operating 
with  the  main  tube,  substantially  in  the  manner  herein  set  forth." 


S.   Yox  ^n  Improved '■^  Reserve  Jur  Leads  in  Pencil  Cases;"  Albert 

G.  Bagley,  New  York,  November  6. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  mode  of  forming  a  "  reserve"  for  leads  in  the 
outer  or  revolving  cylinder  of  the  machine,  by  cutting  grooves  in  the 
periphery  of  the  latter,  and  covering  them  with  an  outer  casing  of 
silver  or  other  suitable  material,  as  herein  set  forth." 
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9.  For  a  Machine  for  Making  Sheet  Metal  Guards  for  Cap  Spin- 
ners; William  Ciindell,  Patterson,  New  Jersey,  November  10. 
This  invention  consists  in  griping  and  bending  the  end  of  a  strip 
of  tin  (to  form  that  part  of  each  which  makes  the  connexion  with  the 
one  next  it)  on  a  permanent  die,  by  means  of  a  jointed  bender,  the 
faces  of  which  correspond;  then  bending  it  over  the  cnrved  edge  of 
the  bender  into  a  semi-cyhndrical  cavity  in  the  upper  part  of  this 
bender  by  a  cylindrical  die  jointed  to  the  stand  on  the  opposite  side  of 
tlie  permanent  die  to  which  the  bender  is  jointed,  and  then  completing 
the  cylindrical  bend  over  the  other  portion  of  the  cylindrical  die  by  a 
hollow  segmental  former,  jointed  to  the  bender  above  the  semi-cylin- 
drical cavity  thereof. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  o'i,  first,  the  permanent  die,  the  ben- 
der, and  the  cylindrical  die,  as  described  ;  and,  second,  the  permanent 
die,  the  bender,  the  cylindrical  die,  and  the  segmental  former,  as  here- 
in described." 


10.  For  an  Improvement  in  Dry  Docks;  Hugh  K.Wagner,  St.  Louis, 

Mobile,  November  10. 

This  is  for  a  mode  of  balancing  the  dock,  by  means  of  boxes  out- 
side the  dock,  on  the  ends  of  levers,  as  expressed  in  the  following 

Claim. — "  I  claim  the  moveable  lever,  in  combination  with  the  dry 
dock,  as  the  most  important  and  substantial  part  of  my  invention  and 
improvement,  and  disclaim  all  other  parts  of  the  dock  hereinbefore 
mentioned." 


11.  For  an  Improvement  on  Tide  Water  IVheels;  Thomas  Rowand, 

Philadelphia,  Pennsylvania,  November  10. 

Claim. — "I  do  not  claim  to  have  invented  the  adoption  of  a  gate 
for  turning  the  water  upon  the  wheels;  but  what  1  do  claim  as  my  in- 
vention, and  desire  to  secure  by  letters  patent,  is  the  construction  and 
adaptation  of  the  two  gates  in  the  mode  specified,  alternating  with, 
and  successively  acted  upon  by,  the  tides,  in  combination  with  a  wheel, 
as  described,  so  that  either  the  ebb  or  flow  will  find  one  of  the  gates, 
which  serves  as  a  guide-water  towards  the  wheel,  without  changing 
the  direction  of  motion  of  the  latter." 


12.  For  an  Improvement  in  Water  Wheels  ;  Hiram  Mimger,  Chico- 

pee  Falls,  Massachusetts,  November  10. 

Claim. — '•  I  am  aware  that  the  water  has  been  discharged  from  a 
wiieel  at  the  bottom  near  the  outside  and  inside  at  the  same  time ;  but 
in  that  case  it  was  discharged  downward  or  fell  from  the  lower  edge 
of  the  buckets,  and  through  openings  in  the  permanent  bottom  over 
which  the  wheel  moves,  they  (the  buckets)  being  projected  beyond 
the  shrouding  of  the  wheel  into  the  shute  which  lets  the  water  into 
the  wheel. 
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'•'  But  what  I  claim  as  my  invention,  and  desire  to  secure  by  letters 
patent,  is  the  employment  of  a  wheel  having  the  shrouding  extend- 
ing out  to  the  periphery  of  the  buckets,  which  are  open  inside  and 
outside  when  combined  with  a  three  or  more  sided  flume  surround- 
ing it,  which  flume  is  provided  with  a  shute  on  each  face  to  discharge 
the  water  into  tlie  wheel  outside  at  given  distances  apart,  leaving  suf- 
ficient room  between  the  shutes  for  the  discharge  of  the  water  in  tan- 
gential lines  from  the  outside  of  the  buckets,  substantially  as  herein 
described;  whereby  the  water  is  discharged  mainly  from  the  outside 
of  the  buckets,  when  the  wheel  moves  with  a  velocity  equal,  or  near- 
ly equal,  to  that  of  the  water  by  which  it  is  impelled,  and  mainly  in- 
side when  it  is  loaded,  and  moves  much  slower  than  the  water  by 
which  it  is  impelled,  as  described." 

13.  Fox  Improvements  in  the  Turbine  IVater  IVheel;  Theodore  R. 
Timby,  Cato  Four  Corners,  Cayuga  county,  New  Vork,  Novem- 
ber 10. 

Claim. — "  I  claim  making  the  two  rims  or  flancb.es  that  envelope 
each  other  so  as  to  constitute  the  two  passages  and  issues  for  tlie 
water  with  their  inner  surface  of  the  gradually  decreasing  eccentrici- 
ty, herein  described,  whereby  the  water  may  continue  to  act  on  these 
eccentric  surfaces,  as  its  motion  from  the  centre  of  the  wheel  is  grad- 
ually diminished,  at  the  same  time  gradually  decreasing  the  width  of 
the  jjassages  between  the  flanches  inversely,  as  their  length  is  increas- 
ed by  the  increased  diameter,  as  described. 

"  And  I  also  claim  making  the  outer  extremity  separate  from  the 
rims  or  flanches,  so  that  they  can  be  removed,  and  others  of  diff'erent 
lengths  substituted,  as  described,  that  the  wheel  may  be  adapted  to 
the  varying  capacity  of  the  column  of  water." 


14.  For  an  Improvement  in  Rotary  Shears  for  Cutting  Metal ;  L. 

&  L.  J.  Lamb,  Berlin,  Connecticut,  November  10. 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  inclination  of  the  two  arbors  of  the  rotating 
shears  to  the  plane  of  the  plate  to  be  sheared,  so  as  to  leave  a  free 
passage  for  that  part  of  the  sheet  that  is  being  cut  off,  in  combination 
with  the  bevelled  face  of  one  of  the  shears,  as  herein  described.  We 
also  claim  the  mode  of  setting  the  cutting  edges  of  the  shears  to  each 
other  by  having  the  arbor  of  one  of  them  to  slide  in  its  bearings,  and 
forced  up  by  a  set  screw,  in  combination  with  the  spring  that  draws 
it  from  the  other  cutter,  to  prevent  the  injurious  action  of  the  cutting 
edges  on  each  other,  and  to  admit  of  their  relative  adjustment  of  the 
two  cutters,  as  described." 


15.  For  Improvements  in  the  Drawing  Frame  for  the  Manufacture 
of  Yarn;  Joseph  Pray  and   C.  Stafford  of  East  Killingly,  Connec- 
ticut, November  12. 
The  "  nature  of  this  invention  consists  in  making  each  section  of 
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the  first  or  back  set  of  rollers  conical,  that  the  supply  of  cotton,  &c., 
to  the  other  rollers  may  be  more  or  less,  to  increase  or  decrease  the 
draught  on  the  fibres,  and  thus  regulate  the  size  of  the  yarn ;  and 
also  in  combining  with  this,  guides  connected  with  the  condensing 
tube,  which  is  on  the  upper  edge  of  a  vibrating  arm,  the  connexion 
between  the  guides  and  arm  of  the  condensing  tube,  being  made  by 
means  of  levers,  so  arranged  that  when  the  yarn  is  too  large,  and 
binds,  the  tube  shall  be  drawn  towards  the  calender  rollers,  and  thus 
operate  the  guides  to  carry  the  roping  towards  the  smaller  diameter 
of  the  conical  rollers  to  diminisli  the  supply." 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure 
by  letters  patent,  is  making  each  section  of  the  first  or  back  set  of 
drawer-rollers  of  a  drawing  frame  conical,  for  the  purpose  of  regulat- 
ing the  size  of  3^arn  or  roping,  substantially  as  herein  described. 

"We  also  claim  the  vibrating  condensing  tube,  in  combination  with 
the  conical  draw-rollers,  for  the  purpose  of  operating  the  guide  to 
guide  the  roving  in  its  passage  to  the  conical  rollers,  substantially  as 
herein  described." 


1 6.  For  a  Method  f>f  performing  Surgical  Operations  ivilhout  Pain  : 
C.  T.  Jackson  and  W.  T.  G.  Morton,  Boston,  Massachusetts,  No- 
vember 12. 

Claim. — '•  What  we  claim  as  our  invention,  is  the  hereinbefore  de- 
scribed means  by  which  we  are  enabled  to  effect  the  above  highly 
important  improvement  in  surgical  operations,  viz  :  By  combining 
these  with  the  application  of  ether,  or  the  vapor  thereof,  substantially 
as  above  specified." 

The  merits  of  this  invention  have  been  so  extensively  discussed  in 
the  public  journals,  that  we  deem  it  unnecessary  to  say  anything  fur- 
tlier  on  the  subject. 


17.  For  an  Improvement  in  the  Coffee  Roaster ;  James  W.  Carter, 

Boston,  Massachusetts,  November  12. 

Claim. — "  I  am  aware  that  a  cylindrical  roaster  and  furnace  have 
been  combined  together  and  long  known  and  used  for  roasting  coffee, 
etc.,  and  therefore  I  make  no  claim  to  such  contrivances;  but  that 
which  I  do  claim  is  the  combination  with  the  furnace  and  roastins:- 
vessel,  of  the  air  space  or  chamber  surrounding  it — the  same  being 
for  the  purpose  of  preventing  the  too  rapid  escape  of  heat  from  the 
furnace  when  its  (the  air-chamber)  induction  and  eduction  air  open- 
ings or  passages  are  closed,  as  well  as  for  other  purposes,  whenever 
desirable  to  so  convert  it,  as  above  set  forth." 


18.  For  an  Improvement  in   the    JVashing   Machine   or   Rotary 
Fulling  Mill;  Ira  Avery,  Tunkhannock,  Pennsylvania,  Novem- 
ber 12. 
A  conical  fluted  roller  is  placed  on  a  crank  arm  of  a  central  shaft 

so  as  to  pass  around  near  the  inner  periphery  of  a  circular  tub. 
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Claim. — "  Having  thus  fully  described  the  construction  and  opera, 
tion  of  my  improved  washing  machine,  or  rotary  fulling-mill,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  com- 
bination of  the  conical  fluted-roller  with  the  tub,  substantially  in  the 
manner  and  for  the  purpose  herein  set  forth." 


19.  For  an  Improvement  in  the  Machine  for  Handling  Hides  in 
the  Process  of  Tanning;  A.-H.  Beschormann,  New  York,  Novem- 
ber 14. 

Claim. — "The  figure  4  shows  a  mode  of  fitting  the  rollers  with  plain 
small  gear  on  the  ends  near  the  power,  and  having  a  small  leading  or 
intermediate  pinion  between  each  pair  of  wheels.  The  figure  5  shows 
the  rollers  carrying  stud-wheels  fitted  with  a  band  chain  ;  and  figure  6 
shows  the  rollers  fitted  with  cranks,  the  pins  of  which  are  jointed  to 
one  driving-bar.  In  either  of  these  modifications  of  the  means  for 
enabling  the  power  to  turn  the  roUersall  in  one  direction, the  connex- 
ion with  the  power  may  be  in  any  usual  mode — therefore  need  not 
be  detailed  here  ;  and  as  all  the  several  parts  used  are  well  known, 
no  claim  can  lie  for  them  irrespective  of  the  manner  in  which  they 
are  constructed,  and  the  purposes  for  which  they  are  employed  ;  there- 
fore my  claim  for  that  v.'hich  is  new  and  of  my  own  invention,  and 
what  I  desire  to  secure  by  letters  patent,  is  limited  to  the  application 
of  rollers,  in  combination  with  an  apron  or  endless  web,  and  con- 
structed to  operate  within  competent  vats  or  enclosures,  when  such 
application,  combination,  and  construction  are  employed  for  the  sepa- 
rate or  several  and  successive  purposes  of  washing,  lining,  vatting, 
tanning,  stuffing,  or  dubbing  hides,  substantially  as  described  and 
shown." 


20.  For  an  Improvement  in  the  Cider  Mill  for  Grinding  and  Press- 
ing Apples;  G.  W.  D.  Culp,  Allensville,  Indiana,  November  14. 
Claim. — "  Having  thus  fully  described  my  improvements,  what  I 
claim  as  my  invention,  and  desire  to  secure  by  letters  patetit,  is,  con- 
structing a  cider  press  as  herein  described,  having  a  tub  with  a  grat- 
ed curb  within  it,  and  a  screw  through  its  centre,  as  set  forth, so  as  to 
dispense  with  a  frame,  and  allow  it  to  be  combined  with  a  mill  for 
grinding  the  apples  so  that  the  pomice  need  not  be  handled." 


21.  For  an  Improvement  in  the  Rotary  Steam,  Engine  and  Pump; 

Elisha  Hale,  Newark,  New  Jersey,  November  14. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  putting  the  valves  into  and  out  of  action  by  the  united 
effect  of  the  attached  drivers,  the  elliptical  raised  circle,  and  the 
grooved  block,  substantially  as  described." 


22.  For  an  Improvement  in  the   Tuyere;   Melviu  McKay,  Lyons, 
New  York,  November  14. 
Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
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letters  patent,  is  combining  the  nozzle  boxes  with  the  curved  air  tube, 
in  such  a  manner  that  their  position  can  be  so  adjusted  as  to  bring 
their  discharge  apertures  nearer  to,  or  remove  them  farther  from,  each 
other;  thus  adapting  them  to  fires  of  different  magnitudes,  and  of  a 
greater  or  less  degree  of  intensity,  substantially  as  herein  set  forth." 

23.  For  an  Improvement  in  the  Forge  Ti^^ere;  Daniel  C.  JNIcMillen, 
Persia,  New  York,  November  14. 

Claim. — '•  By  this  arrangement  the  blast  from  the  tuyere  is  suscep- 
tible of  many  variations,  without  changing  the  direction  of  the  v/ind, 
and  is  the  most  easily  adapted  to  any  kind  of  business.  What  I  claim 
as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the  construc- 
tion of  an  adjustable  bellows  tuyere  by  the  combination  of  a  cylinder 
or  shell,  with  a  piston  or  roller  placed  therein  to  regulate  and  vary  the 
blast,  in  the  manner  aforesaid." 

24.  For  an   Improvement  in    Circular   Shears  for    Cutting   Sheet 
Metal;  Samuel  Hall,  New  York,  November  IS. 

We  are  under  the  necessity  of  omitting  the  claim,  because  of  its  de- 
pendence on  the  drawings — it  is  however  limited  to  the  combination  of 
parts  by  means  of  which  the  centre,  on  which  the  plate  rotates  as  it 
is  being  cut,  slides  to  and  from  the  shears  to  describe  an  ellipse. 


25.  For  an  Improvement  in  the  Machine  for  Cutting  Flocks  in  the 
Manufacture  of  Woollen  Cloth;  Asa  Barber,  Stephentown,  New 
York,  November  IS. 

Claim. — "  I  do  not  claim  as  new  the  cutting  of  the  flocks  in  a  dry 
state  ;  but  what  I  do  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  spiral  revolving  cutters  and 
the  bed  of  straight  cutters  with  the  revolving  screw  and  the  floats, 
operating  substantially  in  the  manner  and  for  the  purpose  set  forth," 


26.  For  an  Improvement  in  the  Machine  for  Cutting  Fodder;  Luke 
S.  Rand,  Townsend,  Vermont,  IMovember  IS. 

Claim. — "  I  am  aware  that  I  cannot  claim  a  simple  knife  elevated 
and  depressed  as  described  ;  but  that  which  I  do  claim  is  the  improve- 
ments applied  to  the  lever  and  frame  of  the  cutting  knife  in  order  to 
regulate  tlie  balance  or  weight  of  lever  applied  to  the  knife,  as  well 
as  the  angle  of  the  ciuting  edge  of  the  knife  with  respect  to  the  plate 
against  which  it  acts,  as  above  explained  ;  also,  the  vibratory  weight- 
ed board,  in  combination  with  the  cutting  knife  and  feeding  trough, 
tlie  same  being  for  the  purpose  as  above  specified." 

27.  For   Improvements  in  the  Machine  for  Cutting  Grass;  Isaac 
Lard,  Ashley,  Missouri,  November  20. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is — 
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"1st.  The  arrangement  of  the  revolving  rake  for  taking  the  grass 
from  the  scjnhes  as  fast  as  cut,  and  depositing  it  in  the  rear,  in  com- 
bination with  the  revolving  scythes,  arranged  and  operating  in  the 
manner  and  for  the  purpose  above  set  forth. 

"  2d.  I  claim  the  arrangement  of  the  curved  bar  for  bearing  off 
the  heads  of  the  grass  to  enable  the  cutters  to  cut  the  grass  more  ef- 
fectuallv,  in  combination  with  the  frame,  as  set  forth." 


2S.  For  an  Improvement  in  the  Harness  Saddle;  JohnT.  Denniston, 

Lynde,  New  York,  November  20. 

Claim. — "  Having  thus  fully  described  the  manner  in  which  I  con- 
struct my  improved  harness  saddle,  and  presented  also  some  of  the 
advantages  of  that  mode  of  constructing,  what  I  claim  therein  as  new, 
and  desire  to  secure  by  letters  patent,  is  the  forming  of  such  saddles 
by  means  of  two  castings,  which  embrace  the  skirt  or  skirts  and 
jockeys  between  them,  and  are  so  formed  and  combined  as  to  brace 
and  sirengthen  the  lower  casting,  their  union  being  formed  by  the  aid 
of  screws,  without  the  necessity  of  nailing  or  stitchiug  of  the  leather, 
and  the  respective  parts  being  formed  and  combined  substantially  in 
the  manner  set  forth." 


29.  For  Improvements  in  the  Machine  for  Reaping  and  Harvesting 

Grain;  Andrew  J.  Cook,  Delphi,  Indiana,  November  20. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  the 
construction  and  movement  of  a  rake  for  taking  the  grain  or  straw 
off  the  platform  of  the  cutters  at  regular  intervals,  and  in  the  manner 
of  steering  the  machine." 

Claim. — '•  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  revolving  rake,  constructed  and  combined  with 
the  cutting  apparatus  in  tlie  manner  described. 

"  I  also  claim  the  arrangement  of  steering  the  machine  as  herein 
fully  described,  in  combination  with  the  grain-cutting  apparatus,  as 
herein  fully  set  forth." 


30.  For  an  Improvement  in  Door  Fasteners;  L.  R.  Livingston,  J.  J. 

Roggen,  and  C.  Adams,  Pittsburg,  Pennsylvania,  November  24. 

Claim. — "  We  do  not  claim  a  lever  eccentric  revolving  on  a  pin  for 
fastening  the  latch,  but  what  we  claim  as  our  invention,  and  desire  to 
secure  by  letters  patent,  is  combining  the  lever  eccentric  with  the  up- 
per screw  of  the  keeper  and  the  latch,  as  herein  described." 


31.  For  an  Improvement  in  the  Flues  of  Cooking  Stoves;  D.  S. 
Payson,  Nicholas  Burch,  and  R.  JSI.  Davis,  Eaton,  New  York,  No- 
vember 24. 

Claim. — "  Having  thus  fully  described  our  invention,  what  we  claim 
as  new,  and  desire  to  secure  by  letters  patent,  is  the  construction  and 
arrangement  of  the  flues  as  herein  described,  in  combination  with  two 
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ovens,  so  that  a  large  portion  of  both  ovens  shall  be  surrounded  by 
the  flue,  ia  the  manner  and  for  the  purpose  set  forth." 


32.  Y ox  Improvements  in  Muchinery  for   Cutting    iVood  Screws; 

Thomas  J.  Sloan,  New  York,  November  2  4. 

The  object  of  this  invention  is  to  cut  the  threads  on  pointed  wood 
screws,  so  as  to  form  the  thread  on  the  conical  point  with  all  the  tnrns 
at  equal  distances  apart,  and  of  a  gradually  reduced  depth,  the  cone 
of  the  thread  being  gradually  merged  in  the  cone  of  the  core.  This 
is  effected  by  causing  the  cutting  edges  of  the  chasers  that  cnt  the 
upper  and  the  under  surface  of  the  thread  gradually  to  approach  the 
pitch  line  of  the  thread,  as  they  approach  the  apex  of  the  conical 
point. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  retarding  and  accelerating  the  motion  of  the  alternate 
cutters  in  making  pointed  screws,  substantially  in  the  manner  and  for 
the  purpose  set  forth. 

'•  1  also  claim  the  employment  of  a  series  of  cutters  acting  alter- 
nately on  the  blank  to  cnt  and  finish  the  thread  of  the  screw,  as  set 
forth,  all  placed  upon  the  same  side  of  the  axis  of  tiie  screw  blank." 


33.  For  an  Improvement   in  Harpoons;  John  Holmes  and  Abner 

West,  Tisbury,  Massachusetts,  November  24. 

Claim. — "What  we  claim  as  our  joint  invention,  and  desire  to  se- 
cure by  letters  patent,  is  the  construction  of  the  tiuke  or  barb  of  the 
harpoon  in  two  parts,  in  such  manner  that  when  it  is  made  to  enter  a 
whale  or  other  object  of  attack,  one  part,  being  movable,  may  turn, 
and  thereby  diminish  the  chance  of  its  withdrawing;  and  the  making 
of  the  handles  or  shank  of  several  wires  or  rods,  instead  of  one  solid 
piece." 


34.  For  an  Improvement  in  the  Machine  for  Cutting  Sheet  Metal; 

W.  Bulkley  and  P.  Norton,  Berlin,  Connecticut,  November  28. 

Claim. — "  Having  thus  fully  described  the  natuie  of  our  improve- 
ments in  the  machine  for  cutting  sheet  metal  into  circular  plates,  what 
we  claim  as  new  therein,  and  desire  to  secure  by  letters  patent,  is 
making  the  main  bow  of  the  form  described,  in  combination  with  the 
half  bow  which  carries  the  shafts  or  spindles  of  the  circular  shears, 
thereby  causing  the  shafts  or  spindles  of  the  circular  shears  to  be  near- 
ly in  plane  with  the  axis  of  revolution,  and  allowing  said  circular 
shears  to  be  moved  in  or  out  to  any  required  distance,  without  inter- 
fering with  their  adjustment  to  each  other ;  the  said  half  bow,  when 
affixed  in  place,  constituting  a  part  of  the  main  bow  or  frame,  and  the 
space  between  the  cutter  shafts,  allowing  of  tlie  free  passage  between 
ihem  of  the  plate  that  is  being  cut,  thereby  admitting  of  the  cutting 
of  any  number  of  articles  from  the  same  plate  without  its  being  first 
necessary  to  divide  said  plate  into  separate  parts." 

15* 
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35.  YoT  zn  Improvement  in  the    Truss  for  the   Cure  of  Hernia; 

Adolph  F.  Ahrens,  Philadelphia,  Pennsylvania,  November  28. 

Claim. — "  Having  thus  fully  described  my  improved  truss,  what  I 
claim  as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  the  pad  with  the  body  spring  of  a  truss  in  the  man- 
ner set  forth,  so  that  the  pad  can  be  conveniently  adjusted  into  its 
position,  and  retain  its  universal  freedom  of  action,  as  described,  by 
means  of  the  double  nut  and  screw." 


Lisl  (f  American  Patents  ivhich  issued  in  the  month  of  December, 
1S46,  with  Exemplifications,  by  Charles  j\I.  Keller,  late  Chief 
Examiner  of  Patents  iii  the  U.  S.  Patent  Office. 

1.  For  an  Improvement  in  the  Machine  for  cutting  Screws;  Peter 

H.  Watson,  Rockford,  Illinois,  December  3. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  right  and  left  screw  and 
sliding  frame  with  the  dies,  for  the  purpose  of  centring,  feeding, 
marking,  and  smoothing  the  bolt,  while  the  screw  is  being  cut  upon 
it  by  the  chaser,  the  whole  being  arranged  and  operated  in  the  man- 
ner herein  set  forth." 


2.  For  an  Improvement  in  the  Machine  for  77iaking  Barrels,  Casks, 
>S,'C.;  Philip  Estes,  Adrian,  Michigan,  December  3. 
Cla:im. — "Having  thus  described  the  construction  and  operation  of 
my  improved  machine  for  making  barrels,  casks,  &c.,  what  I  claim 
therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  attaching 
the  howeling,  crozing,  and  chamfering  cutters  to  the  disk,  in  such  a 
manner  as  to  give  them  an  adjustable  and  an  elastic  outward  bearing 
against  the  inner  side  of  the  ends  of  the  hooped  staves  of  a  barrel  or 
cask,  by  means  of  slocks,  sliding  plates,  radial  slots,  spring,  set  screws, 
collar,  connecting  rods,  and  lever,  combined  and  operating  substan- 
tially as  herein  set  forth." 


3.  For  an  Improvement  in  the  Hill  Side  Plough;  James  Rorabough, 
J^uney's  Creek,  Hardy  county,  Virginia,  December  3. 
The  mould  board,  we  are  informed,  is  a  section  of  a  cone,  which 
may  be  shifted  from  side  lo  side,  to  plough  the  side  of  a  hill  back  and 
forth.  With  this  mould  board  a  hook  is  used  which  keeps  it  in  place, 
and  prevents  it  from  moving  too  far  when  shifted. 

Claim. — "I  claim  the  shape  and  use  of  the  hook,  in  combination 
with  the  conical  mould  board,  for  the  purpose  to  keep  the  mould 
board  in  its  position,  and  at  the  same  time  lo  serve  as  a  guide  in  ihe 
motion  of  the  mould  board,  when  thrown  from  one  side  to  the  other 
of  the  plough,  as  described  before." 
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4.  For  Improvements  in  the  Cooking  Stove ;  Samuel  and  G.  J.  Con- 
rad, Berlin,  Pennsylvania,  December  3. 

^Ve  have  to  omit  the  claim,  because  of  its  reference  to,  and  depen- 
dence on,  the  drawings.  The  first  section  is  hmited  to  the  combined 
mode  of  locking  the  back  plate,  and  the  second  section  to  the  arrange- 
ment of  the  d;\mpers,  in  combination  with  two  flues. 


5.  For  an  Improvement  in  the  Harpoon;  Charles  Randall,  Palmyra, 

Georgia,  December  3. 

Claim. — "What  I  claim  as  my  invention,  and  for  which  I  desire  to 
secure  letters  patent,  is  the  attachment  of  the  movable  fluke,  behind 
the  stationary  flukes,  resting  against  its  points  on  the  outer  end,  and 
resting  against  the  shoulder  in  the  shank,  thus  supporting  the  iimer 
end  without  depending  on  the  rivet,  which  is  liable  to  be  weakened 
by  rust." 


6.  For  Improvements  in  JVeaving  Looms;  Melchoir  Bretzger,  Pitts- 
burg, Pennsylvania,  December  5, 
We  are  under  the  necessity  of  omitting  the  claims  in  this  case,  on 

account  of  their  reference  to,  and  dependence  on,  the  drawings. 


7.  For  an  Explosive  Compound,  known  as  the  Gim  Cotton;  Chris- 
tian F.  Schoenbein,  of  Basle,  Switzerland,  assigned  to  W.  H.  Rob- 
ertson, United  States  Consul  at  Bremen,  December  5th,  1846,  to 
run  fourteen  years  from  the  8th  of  October,  1S46,  the  date  of  the 
letters  patent  granted  in  England. 

Claim. — "What  1  claim  as  my  discovery,  and  ask  a  patent  for,  is 
treating  vegetable  fibrous  substances  and  other  organic  matter,  being 
of  a  chemical  composition  analogous  to  that  of  the  said  vegetable 
fibrous  substances,  with  a  mixture  of  nitric  acid  of  1-5  specific  gra- 
vity, or  thereabouts,  and  sulphuric  acid  of  1-S5  specific  gravity,  or 
thereabouts,  at  the  common  temperature,  or  a  lower  one,  by  which 
compounds  are  formed,  which,  on  being  heated  more  or  less,  ignite 
suddenly  and  produce  gaseous  matters. 

"Of  all  the  vegetable  substances  known  to  me,  cotton-wool  is  the 
most  fit  material  for  producing  an  explosive  compound,  answering 
the  purpose  of  gunpowder ;  and  I  therefore  claim  the  use  ot  cotton- 
wool for  this  purpose,  when  prepared  as  herein  directed." 


8.  For  an  Improvement  in  tfie  Machine  fur  Polishing  Cutlery;  Wm. 

Vine,  New  York,  December  5. 

Claim. — "What  I  claim  as  my  invention  and  improvement,  and 
desire  to  secure  by  letters  patent,  is  the  combination  of  th«  spiral 
feeder,  arranged  and  operating  substantially  as  herein  set  forth,  with 
polishing  wheels." 


168  Jimerican  Patents. 

9.  For  ImprovPinents  in  the  Machine  for  Planing^  Mo)'iising,  and 
Terioning  Wood  and  Metals;  Thomas  A.  Chandler,  Rockford,  Illi- 
nois, December  5. 

The  patentee  says, — "The  nature  of  this  invention  and  improve- 
ment consists  in  combining  with  the  mortising  machine,  iiavmg  two 
ordinary  parallel  cutters,  or  leaders,  moved  alternately  by  racl{s  and 
pinion,  or  segments,  two  alternate  vibrating  planes,  or  cutters,  that  are 
caused  to  cut  from  the  centre  of  the  mortise,  to  wards  each  end  thereof, 
alternately,  in  the  manner  of  planes  with  side  cutters — the  cutting  be- 
ing performed  in  parallel  right  lines,  and  immediately  succeeding  the 
operation  of  the  parallel  cutters,  or  leaders,  whilst  the  levers  to  which 
said  cutters  are  attached,  have  a  compound  motion  from  and  around 
their  fulcra,  caused  by  the  end  of  the  pendulum,  which  is  made  with 
eccentrics,  that  act  against  shoulders  on  the  levers  of  said  combined 
planes  and  side  cutters,  and  connecting  said  levers  to  the  pendulum 
by  oblong  mortises  and  adjustable  screw  pins,  inserted  into  the  pen- 
dulum." 

Claim, — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  combining  with  the  two  parallel  alternate  moving 
headers,  two  alternate  vibrating  cutters  connected  to  and  moved  by 
the  cogged  and  eccentric  pendulum  that  moves  the  headers;  whether 
the  said  several  parts  be  constructed,  arranged,  and  operated  in  the 
manner,  and  for  the  purpose  above  described,  or  other  mode,  substan- 
tially the  same." 


10.  For  Improvements  in  Machinery  for  ?naking  Barrels;  Horace 
Baker,  McLean,  New  York,  December  9. 

Claim. — "Having  thus  fully  described  my  improvements,  what  I 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the 
combination  of  the  carriage  for  holding  the  stave,  with  the  two  planes 
in  one  stock  or  frame,  at  a  distance  equal  to  half  the  length  of  the 
stave,  and  both  cutting  outward  from  the  centre  of  motion,  as  herein 
set  forth,  substantially  in  the  manner  and  for  the  purpose  described." 


11.  For  an  Improvement  in  the  ?node  of  Fastening  the  Round 
Tenons  of  Bedsteads;  Benjamin  Hinkley,  Utica,  New  York,  De- 
cember 9. 

Claim. — "What  I  claim  as  my  inveniion,  and  desire  to  secure  by 
letters  patent,  is  making  the  sharp  metal  spurs  or  segments  of  threads 
formed  with  a  sharp  and  reduced  edge  on  the  tenons,  in  combination 
with  the  mortises  in  the  posts,  with  recesses  for  the  admission  of  spurs, 
that  the  shoulders  of  the  rails  may  be  brought  up  to  the  posts  before 
the  spurs  are  worked  into  tlie  wood,  whereby  perfect  joints  can  be 
obtained  at  each  end  of  a  rail,  and  the  sacking  pins  be  placed  and  re- 
tained, all  substantially  as  described." 
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12.  For  Improvements  in  the  ^npparatus  fur  Heating,  Evaporating, 
and  Hejining  Liquids,  speciallij  intended  for  the  manufacture  of 
Sugar;  Norbeit  Rillieiix,  New  Oileaus.  Lo\iisiaiia,  December  10. 
Claim. — "  Having  thus  pointed  out  the  principle  or  character  of  my 
improvements,  and  the  manner  of  constructing  and  applying  the 
same,  what  I  claim  as  my  invention  and  desire  to  secure  by  letters 
patent,  is:  First — The  method  of  healing  the  saccharine  juice,  in  a 
heater,  preparatory  to  its  introduction  in  the  evaporating  pans,  by 
means  of  the  waste  hot  water,  or  escape  steam  from  the  evaporating 
pans,  substantially  as  described.  SecoJid — The  tiiethod  of  clarifying 
saccliarine  juice  by  heating  it  in  a  heater  provided  with  a  spout  for 
the  discharge  of  the  impurities  in  the  form  of  scum,  and  a  pipe  for 
drawing  off  the  clear  liquid,  the  said  pipe  being  so  arranged  as  to  re- 
ceive the  liquid  from  the  heater  below  the  level  of  the  spout  which 
discharges  the  scum,  and  then  bending  up  above  the  said  spout  to 
cause  tile  liquid  in  the  heater  to  rise  sufficiently  high  to  discharge  the 
scum,  substantially  as  described.  Third — The  method  of  cooling 
and  partially  evaporating  saccharine  juice  or  other  liquids,  by  dis- 
charging the  same  in  the  lorm  of  spray  or  drops  in  a  chamber,  where 
it  meets  with  a  current  of  air  substantially  as  described;  and  this  I 
also  claim,  in  combination  with  a  condenser,  substantially  as  herein 
described,  whereby  the  liquid  intended  to  be  concentrated  is  prepared 
for  the  evaporating  pans,  and  used  as  a  means  of  condensing  the 
vapor  l"rom  the  pans  in  which  it  is  to  be  concentrated,  or  by  means  of 
which  the  water  used  for  the  condensing  jet  is  recoolcd,  substantially 
as  described. 

"\nd.ffth — the  method,  substantially  as  described,  of  combining 
a  vacuum  striking  pan  with  a  series  of  evaporating  pans,  the  last  of 
which  is  independent  of  the  striking  pans,  and  the  last  of  the  series 
of  evaporating  pans  can  be  in  connexion  with  the  condenser,  and 
work  independently  of  each  other,  that  either  the  striking  pan  or 
tiie  series  of  evaporating  pans  can  be  worked  without  the  other,  as 
described." 


13.  For  an  Improveinent  in  Bedsteads;  Henry  Pace,  Senior,  Cincin- 
nati, Ohio,  December  10. 

Claim. — "Having  thus  described  my  improvements,  what  I  claim 
as  my  invention,  and  desire  to  secure  by  letters  patent,  is  the  employ- 
ment of  a  centre  rail  or  its  equivalent,  to  which  are  hinged  arms  that 
supj)ort  the  side  rails,  instead  of  their  being  fixed  to  the  posts;  the 
whole  being  arranged  and  combined  substantially  iu  the  manner  and 
for  the  purpose  described." 


14.  For  an   Improvement  in    fVeavers'  Harness;    Kasimer  Vogel, 

Lowell,  Massachusetts,  December  10. 

Claim. — '<  Having  thus  fully  described  the  manner  in  which  I  form 
my  improved  heddles,  to  be  used  in  my  new  manufacture  of  weavers' 
hames,  what  1  claim  therein  as  new,  and  desire  to  secure  by  letters 
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patent,  is  the  making  of  sraid  heddles  by  the  doubling  and  twisting  of 
3'arn  by  two  sets  of  spools,  each  of  which  will  form  a  cord  of  three 
or  more  strands,  and  the  combining  of  such  strands  of  yarn,  so  as  to 
form  the  ends  of  the  eye,  by  causing  the  spindles  and  spools  consti- 
tuting each  set  to  cross  and  recross,  so  as  to  change  places  for  tlie  pur- 
pose of  interlocking  the  yarn,  and  obviating  the  necessity  of  tying  a 
knot  or  of  forming  a  loop  of  the  ordinary  kind.  And  this  I  claim, 
whether  the  crossing  and  recrossing  of  the  spindles  be  effected  by 
hand  or  by  special  machinery  adapted  to  that  purpose." 


15.  For  an  Improve  ment  in  Cast  Iron  Wheels  for  Locomotives  and 
Cars;  Alexander  Small,  York,  Pennsylvania,  December  10. 
Claim. — "Having  thus  fully  described  tlie  nature  of  my  improve- 
ment in  the  wheels  for  locomotive  engines,  cars,  and  other  carriages 
used  on  railroads,  what  I  claim  therein  as  new,  and  desire  to  secure 
by  letters  patent,  is  the  placing  of  the  spokes  of  such  wheels  at  such 
an  angle  with  the  plane  of  the  wheel  as  that  they  shall  overlap  each 
other,  in  the  manner  herein  described  and  represented,  wheieliy  a 
sustaining  power  is  applied  to  the  rim  of  the  wheel,  by  which  its 
cross  fracture  is  rendered  so  ditiicult  as  to  insure  its  safety  under  all 
ordinary  usage." 


16.  For  an  Improvement  in  Knobs  for  Doors,  ^c.;  L.  R.  Livingston, 
J.  J.  Roggen,  C.  Adams,  W.  Phillips,  and  R.  Phillips,  Pittsburg, 
Pennsylvania,  December  10. 

Claim. — "  We  do  not  claim  to  be  the  inventors  of  a  glass-headed 
knob,  nor  of  the  method  of  inserting  a  metallic  screw,  nut,  or  pin, 
into  fused  glass,  the  same  having  been  made  and  done,  to  our  know- 
ledge, before  our  application.  W' hat  we  do  claim,  and  for  which  we 
now  ask  letters  patent,  is  the  mode  of  combining  a  metallic  neck  and 
collar  with  a  glass  head,  by  means  of  wire-loops  or  metallic  projec- 
tions united  with  the  collar,  and  extending  into  a  glass  head,  while 
the  glass  is  in  a  fused  state,  as  herein  described." 


17.  For  an  Improved  mode  of  casting  Door  Knobs;  William  Higgs, 

Utica,  New  York,  December  10. 

Claim. — <•' What  I  claim  as  my  mvention,  and  desire  to  secure  by 
letters  patent,  is  the  mode  herein  described  of  producing  the  entire 
hollow  knob  in  casting,  through  the  use  of  the  dovetailed  neck,  the 
sand-core  and  tube  connected,  as  above  described  and  shown  in  figure 
1,  and  the  placing  of  these  in  conjunction  for  the  reception  of  the 
metal  in  casting  the  knob,  the  whole  being  moulded,  arranged,  and 
performed  substantially  in  the  manner  above  set  forth  and  described. 

«  I  also  claim  the  combination  of  the  metal  tube,  with  the  sand- 
core,  and  the  dovetailing  of  the  neck,  in  the  manner  and  for  the  pur- 
pose set  forth." 
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IS.  For  \x  Machine  for  inakiiig  Cigars;  Hosea  Peirce,  Winchester, 

^Q'Vf  Hampshire,  December  10. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  lower  slide  with  its  hinged  matrix,  in  combina- 
tion with  the  upper  slide,  stop,  and  gate,  arranged  and  operating  sub- 
stantially in  the  manner  and  for  the  purpose  herein  set  forth." 


1 9.  For  an  Improvement  in  the  self-acting  Brake  for  Railroad  Cars; 

William  JMcCammon,  Albany,  New  York,  December  12. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  constructing  of  self-acting  and  self-retaining  anti- 
collision  brakes  ior  railroad  cars,  by  means  of  the  combination  of  the 
bumper,  spring,  brake-shaft,  ratchet,  and  pall,  with  each  other,  and 
with  the  rubbers,  substantially  in  the  manner  and  for  the  purpose 
herein  set  forth." 


20.  For  an  Iw.provement  in  the  Churn;  Samuel  B.  Ilowd,  Arcadia, 

New  York,  December  12. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  construction  of  a  churn  having  a  rotary  dasher, 
which,  when  in  motion,  draws  the  milk  and  cream  in  at  its  end  and 
expels  it  at  its  periphery,  a:jainst  stationary  breakers  fixed  at  the 
inner  circumference  of  the  tub  in  which  it  revolves,  in  the  form  and 
manner,  and  for  the  purpose  in  the  foregoing  specification  set  forth." 


21.  For  Improvements  in  the  JMachine  for  setting  the  Tires  of 
PVheels;  George  H.  Thatcher,  Ballston,  New  York,  December  12. 
Claim. — "What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  before  described  mode  or  manner  of  setting  a 
tire  around  felloes  of  wheels,  by  the  application  of  a  jointed  band, 
in  the  manner  which  I  have  described,  for  the  purpose  of  tightening 
the  felloes  and  spokes,  and  setting  the  tire  by  means  of  the  compres- 
sion caused  by  drawing  the  ends  of  such  flexible  bands  towards  each 
other  by  the  lever  and  catch,  or  by  the  nut  and  screw,  above  de- 
scribed, or  other  means  substantially  the  same,  such  as  by  a  wedge 
or  key,  and  overlapping  the  ends  and  securing  the  tire  by  bolts,  held 
by  nuts  or  riveted,  or  by  other  means  substantially  the  same." 


22.  For  an  Improvement  in  the  Crank  Axle  for  Carriages;  Oren 

Tracy,  Fitchburg,  Massachusetts,  December  12. 

Claim. — "  I  therefore  claim  the  additional  pipe-box,  in  combination 
with  the  crank  of  the  axle,  and  either  with  or  without  the  brace;  the 
whole  being  arranged,  constructed,  and  operated  substantially  in 
the  manner  and  for  the  purpose  as  herein  above  specified." 


172  American  Patents. 

23.  For  an  Imjtrovement  in  Cooking  Stoves;  Samuel  Winrott,  Adams 

county,  Pennsylvania,  December  15. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  tlie  arranging  and  combining  the  fire-chamber, 
placed  below  the  oven,  with  the  flues  and  damper,  in  such  a  manner 
that  the  flame  and  gaseous  producis  of  combustion  can  be  carried 
from  the  fire-chamber  around  four  sides  of  the  oven,  substantially  as 
herein  set  forth." 


24.  For  an  Impi^ovement  in  the  fVashing  Machine;  E.  D.  Wilson, 

Philippi,  Virginia,  December  15. 

Claim. — "What  I  claim  as  my  own  invention,  and  desire  to  secure 
by  letters  patent,  is  constructing  the  washing  machine  with  a  sioing- 
ing  concave  of  rollers,  \\\ion  wliich  tlie  clothes  to  be  washed  are 
placed,  in  combination  with  a  swinging  box^  open  at  top  and  bottom, 
for  holding  the  clothes  in  contact  with  the  rollers,  and  moving  them, 
back  and  forth  over  the  same,  having  a  corresponding  follower  placed 
therein,  moved  simultaneously  with  said  concave  of  rollers,  by  means 
of  a  triple  crank  and  connecting  rods;  the  concave  of  rollers  moving 
ill  one  direction,  whilst  the  box,  with  the  follower  and  clothes  therein, 
moves  in  an  opposite  direction,  by  wliich  the  double  action  is  pro- 
duced, as  set  forth."' 


25.  For   an    Improvement    in   the    Spinning    Machine;   Hiram    F. 

Wheeler,  Springville,  Pennsylvania,  December  15. 

The  patentee  says, — "The  nature  of  my  inventi'in  consists  in  se- 
curing the  usual  form  of  spinning  wheel  head  to  a  vibrating  carriage, 
running  on  ways,  and  combined  with  a  treadle  and  driving  band 
wheel,  in  such  a  manner  that  a  person  can  spin  wool  or  cotton  rolls, 
without  moving  from  liis  or  her  position,  and  walking  to  and  fro,  as 
is  required  to  be  done  with  the  ordinary  spinning  wheel." 

Claim. — "  Having  thus  fully  described  the  construction  and  opera- 
tion of  my  improved  spinning  machine,  what  I  claim  therein  as  new, 
and  desire  to  secure  by  letters  patent,  is  the  combination  of  the  ways 
with  the  spring,  for  the  purpose  of  preventing  the  wheel  head  car- 
riage from  coming  back  witli  too  much  force,  and  also  for  preventing 
its  recoil,  and  retaining  it  while  the  roll  is  spliced,  substantially  as 
lierein  set  forth." 


2G.  For  an  Improvement  in  the  Machine  for  Washing  Clothes; 
Edward  D.  Tippet,  Georgetown,  District  of  Columbia,  Decem- 
ber 17. 

Claim. — "Having  thus  described  the  combination  and  arrangement 
of  the  several  parts  composing  my  washing  machine,  what  1  claim 
therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  man- 
ner of  combining  the  washer  and  tub,  as  herein  described,  by  means 
of  which  various  thicknesses  of  clothes  may  readily  pass  through  be- 


American  Patents  ivhich  issued  in  December,  1S46.  173 

tween  the  extreme  inner  periphery  of  tlie  tub  and  the  washer,  wlien 
driven  by  the  centrifugal  force  created  by  the  motion  of  tlietub,  to  its 
extreme  inside." 


27.  For  nn  Improvement  in  Wheels  fur   Railroad   Trucks;  Fowler 

M.  Ray,  New  York  City,  December  17. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  making  raih'oad  wheels  in  two  parts,  fitted  together 
substantially  as  herein  described,  when  embraced  and  held  together 
by  flanches  and  screw  bolts  passing  through  the  flanches,  in  manner 
and  for  the  purpose  substantially  as  herein  described.  And  1  also 
claim,  in  combination  with  this  method  of  constructing  and  connect- 
ing the  two  parts  of  railroad  wheels,  interposing  the  cushion  of 
leather,  or  other  elastic  substance,  between  the  inner  and  outer  por- 
tions of  the  wheel,  substantially  as  described,  whereby  railroad  cars, 
&c.,  are  relieved  of  a  portion  of  the  jar  consequent  on  the  striking  of 
the  wheels  against  the  rails,  as  set  forth." 

2S.  For  an  Improvement  in  the  Machine  for  Crushing  and  Crack- 
ing Corn  and  Cobs;  W.  Beale,  Jr.,  and  B.  S.  Hale,  Lowell,  Mas- 
sachusetts, December  17. 

Claim. — "  Having  thus  fully  described  our  invention,  wliat  we 
claim  therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  com- 
bination of  the  main  cylinder  with  tlie  sniall  cylinder,  (revolving  in 
an  opposite  direction  at  a  slower  speed,)  the  adjustable  concave,  and 
the  cleaving  concave,  respectively  armed  with  teeth,  and  operating 
substantially  in  the  manner  and  for  the  purpose  herein  set  forth." 


29.  For  an  Improvement  in  Cotton  Mattrasses;  W.  H.  Robertson, 
Consul  of  the  United  States  for  the  Port  of  Bremen,  December  17. 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  fy'st,  making  mattrasses  by  confining  witiiin  a  tick- 
ing or  tickings  (made  of  any  material)  layers  of  glazed  cotton  batting, 
or  unglazed  batting,  with  glazed  paper  or  cloth  interposed,  substan- 
tially as  described,  to  prevent  the  fibres  of  the  different  battings,  and 
those  of  each  batting,  from  matting  together,  as  described.  And, 
second,  confining  the  compressed  cotton  between  two  cloths,  connect- 
ed together  by  means  of  a  cord  or  cords,  when  this  is  coml)ined  with 
a  ticking  or  outer  covering,  substantially  as  above  described." 


30.  For  an  Impivovement  in  the  Self-adjusting  Skirts  for  Ladies' 
Dresses;  Sewell  Folsom,  Bridgeport,  Connecticut,  December  17. 
Claim. — "  Having  thus  fully  described  my  invention,  I  do  not  claim 
the  introduction  of  any  substance  by  weaving;  nor  do  J  claim  th^ 
catching  up  of  cords  by  sewing  them  into  the  cloth  of  the  skirt;  but 
what  I  do  claim,  and  desire  to  secure  by  letters  patent,  is  the  method 
of  applying  the  spring  materials  to   the  cloth  of  the  skirt,  by  giving 
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them  the  spiral,  diamond,  or  circular,  or  angular,  or  other  curve  and 
irregular  forms,  so  as  to  break  up  the  plain  horizontal  lines,  by  con- 
necting them  v/ith  other  lines  or  not,  as  herein  more  inliy  described, 
for  the  purpose  of  forming  self-adjusting  skirts." 

31.  For  an  Improvement  in  the  Snow  Floxigh.for  Clearing  Rail- 
roads ;  Daniel  D.  Stillwell,  Philadelphia,  Pennsylvania,  Decem- 
ber 22. 

Claim. — "Having  thus  fully  described  tlie  manner  in  which  I  con- 
struct and  combine  the  respective  parts  of  my  snow-plough,  what  1 
claim  therein,  and  desire  to  secure  by  letters  patent,  is  the  combining 
the  share  and  inclined  plane  with  the  double  mould-boards,  so  that 
the  latter  may  be  made  to  turn  on  a  bolt  or  pivot,  in  such  manner  as 
to  allow  the  double  mould-board  to  have  its  position  changed  on  said 
mclined  plane  so  as  to  adapt  it  to  the  properly  dividing  of  the  heap 
or  drift  of  snow,  substantially  as  herein  set  forth." 


32.  Yox  ditt.  Improvement  in  the  Cooking  Stove:   Joseph  S.  Silver, 

New  York  City,  December  22. 

Claim. — ''Having  thus  fully  described  the  manner  in  which  I  con- 
struct my  anthrax  cooking-stove,  what  I  claim  therein  as  new,  and 
desire  to  secure  by  letters  patent,  is  the  special  arrangement  and  com- 
bination of  the  respective  parts  thereof,  as  herein  set  forth  :  that  is  to 
say,  I  claim  the  combining  of  the  two  ovens  or  boiler  spaces  situated 
on  the  sides  of  the  fire  chamber,  with  the  rear  oven,  the  draught  from 
the  fire  chamber  descending  and  passing  luider  the  partition-plates, 
on  its  way  to  the  exit-pipe;  and  the  space  under  the  rear  oven  being 
heated  by  means  of  the  heated  air  from  tiie  air-chamber  under  the  fire- 
grate, the  whole  being  constructed  substantially  as  lierein  set  forth." 


33.  For  an  Improvement  in  the  Self-acting  Brake  for  Carriage 
Wheels;  Samuel  Cope,  Salem,  Ohio,  December  22. 
Claim. — "Having  thus  fully  described  the  nature  of  my  improve- 
ment in  the  self-acting  brake  for  spring  carriages,  what  I  claim  therein 
as  new,  and  desire  to  secure  by  letters  patent,  is  the  manner  in  which 
I  have  combined  the  brake  with  the  spring  carriage,  by  means  of  the 
arms,  of  the  straps,  or  rods,  coimecting  the  brake-shaft  with  the  hind 
axle;  of  the  strap  connecting  the  brake-shaft  with  the  fore  cross-bar, 
through  the  intermedium  of  the  spring  and  the  strap,  made  fast  to  the 
carriage  body  and  to  the  swingle  tree,  so  as  to  operate  in  the  maimer 
set  forth.  I  do  not  claim  either  of  the  above-named  parts  individu- 
ally, but  I  limit  my  claim  to  their  combined  arrangement  and  opera- 
tion, as  herein  fully  made  known.  And  this  I  claim,  whether  the  re- 
spective parts  be  formed  precis(!ly  in  the  manner  described  and  repre- 
sented, or  in  any  other  that  is  substantially  the  same,  producing  a  like 
result  by  equivalent  means." 
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34.  For  an  Improvement  in  the  Cotton  Gin;  Edwin  Keith,  Bridge- 
water,  Massachusetts,  December  22. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by- 
letters  patent,  is  placing  the  mote  brush  where  the  rotating  stripping 
brush  acts  on  the  teeth  of  the  saws,  substantially  as  described,  so  that 
the  mote  brush  shall  act  on  the  fibres  to  separate  the  motes  as  the  ro- 
tating brush  strips  the  fibres  from  the  teeth  of  the  saws,  as  describ- 
ed." 


o5.  For  an  Improvement  in  the  Machine  for  Counting;  George  W. 
Edelman,  Philadelphia,  Pennsylvania,  December  22, 
Claim. — "  What  I  claim  as  my  invention,  is  the  combination  with 
the  liberating  latch,  and  stop,  hereinbefore  described,  of  the  several 
mechanical  devices  herein  described  for  operating  the  count  wheel, 
so  as  to  adapt  the  instrument  to  the  purpose  of  counting  iu  the  pro- 
cess of  addition  without  ret|airing  the  eyes  to  be  turned  from  the  lig- 
ures." 


36.  For  a  Mode  of  Preventing  the  Deposit  of  Saline,  Calcareous, 
or  other  Earthy  Matters,  in  Boilers  ;  S.  D.  Anthony,  and  Daniel 
Barnum,  New  York  City,  December  22. 

Claim. — "  We  are  aware  that  many  vegetable  substances  have 
been  tried  for  similar  purposes,  with  varying  results,  and  therefore  \ve 
do  not  hereni  claim  any  general  application  of  vegetable  matters  to  pro- 
duce these  results;  but  we  do  claim  as  new,  and  as  our  own  discovery 
by  practical  research  and  experiment,  and  desire  to  secure  by  letters 
patent  of  the  United  States,  the  application  and  use  of  mahogany 
saw-dust  for  the  purpose  of  preventing  or  lessening  the  formation  of 
any  injin-ious  scale  on  the  metal  of  which  boiler  tines  are  formed, 
substantially  as  above  described." 


37.  For   an   Improvement   in  Coffee  Pots;    John    R.    Remington, 

Lowndes  county,  Alabama,  December  22. 

Claim. — "  Having  thus  fully  described  the  nature  of  my  improve- 
ment, what  I  claim  as  new  therein,  and  desire  to  secure  by  letters  pat- 
ent, is  the  connecting  a  reservoir,  having  a  double  bottom,  as  describ- 
ed, with  the  coffee  pot,  in  the  manner  described,  by  means  of  a  safety 
valve,  constructed  substantially  in  the  manner  and  for  the  purpose  set 
forth." 


3S.  For  an  Improvement  in  Stoves ;  Benjamin  Shepard,  Boston, 
IVIassachusetts,  December  23. 

We  omit  the  claim  because  it  refers  to,  and  is  dependent  on,  the 
drawings. 
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39.  For  Improvements  in  the  Machine  for  Carving  Wood,  Stone, 
and  Other  Materials;  Hezekiali  Augar,  New  Haven,  Connecticut, 
December  23. 

Claim — <'I  do  not  claim  the  horizontal  movements  of  the  carriages, 
as  herein  described,  in  themselves,  (they  l;aving  been  before  known 
and  used,)  but  only  in  combination  with  the  other  parts  and  move- 
ments of  the  machine;  nor  do  I  claim  the  using  of  a  pattern,  or  the 
operation  of  the  cutting  tool  and  guide,  as  such,  nor  any  other  part 
which  l)as  been  heretofore  used:  but  what  I  do  claim  as  my  inven- 
tion, and  desire  to  secure  by  letters  patent,  is  the  circular  adjustable 
chucks,  by  means  of  which  the  cutting  tool  can  be  made  to  operate 
not  only  on  a  greater  variety  of  surface,  but  also  with  much  more 
accuracy  and  despatch  as  well  as  convenience.  And  I  also  claim  the 
manner  in  which  I  have  arranged  and  combined  the  several  parts 
and  movements  of  the  machine,  to  wit;  combining  the  two  lateral 
motions  of  the  carriages  at  right  angles  with  the  motion  to  incline  the 
tablets,  and  the  manner  of  shifting  the  chucks,  in  the  course  of  the 
operation,  so  as  to  bring  all  parts  of  the  surface  (except  the  bottom) 
of  the  block  or  material  to  be  carved  equally  within  the  operation  of 
the  cutting  tool,  while  the  cutting  tool  is  governed  by  the  guide  work- 
ing on  the  pattern,  thereby  enabling  the  workmen  to  carve  five  sides 
of  a  cubical  figure,  and  consequently  to  carve  all  parts  (except  the 
bottom)  of  irregular  figures  generally  by  the  machine,  operating  sub- 
stantially as  lierein  described." 


40.  For  an  Improvement  in  the  Slide  Valves  of  Steam  Engines; 

Stephen  F.  Gates,  Boston,  Massachusetts,  December  2S. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  following,  viz :  the  above  described  means  of 
neutrahzing  the  effect  of  the  pressure  of  the  steam  (or  fluid,  as  the 
case  may  be)  upon  the  back  of  the  valves,  and  equalizing  the  pres- 
sure of  tlie  atmosphere  on  the  upper  side  of  the  blank  valve,  and  on 
the  under  side  of  the  valve  C,  thus  preventing  friction,  and  allowing 
the  valves  to  move  with  perfect  ease  when  under  a  pressure,  as  above 
set  forth,  viz:  by  applying  or  attaching  the  tlank  valve  to  the  com- 
monly used  slide  valve  C,  as  above  described,  in  combination  with 
the  false  aperture,  and  the  aperture  to  the  atmosphere  through  the 
cover,  and  the  inverted  seat,  as  above  described,  and  all  operating  as 
above  mentioned  and  set  forth." 


41.   For  an  Improvement  in  Locomotives;  R.  F.  Stevens  and  L.  B. 

Pitcher,  Syracuse,  New  York,  December  28. 

The  patentees  say, — "Our  invention  consists  in  the  application  to 
the  wheels  of  locomotives,  of  an  endless  chain  combined  with  gripers, 
clamps,  or  catches,  in  such  a  manner  that  they  will  be  fastened  to  the 
rail  under  the  foremost  wheels,  and  released  under  the  rear  ones,  by 
the  revolution  of  the  wheels  in  whichever  direction  they  may  be 
running." 
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Claim. — "  What  we  claim  as  onr  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  gripers,  clamps,  or  catches,  with 
the  endless  chain,  as  described,  in  such  a  manner  as  that  they  will 
seize  the  rail,  as  they  come  down  froin  over  the  front  wheel,  and  re- 
lease it  as  they  rise  upon  the  rear  wheel,  for  the  purpose  and  sub- 
stantially as  described.-" 


42.  For  an  Improvement  in  the  Machine  for  Cutting  Sausage  Meat; 

Edward  D.Tippett,  Georgetown,  District  of  Columbia,  December  28. 

Claim. — •'  Having  thus  described  the  combination  and  arrangemeiU 
of  the  several  parts  composing  my  meat  machine,  what  I  claim  therein 
as  new,  and  desire  to  secure  by  letters  patent,  is  the  combination  of 
the  grooved  tub  with  the  revolving  knife,  as  herein  described,  with 
the  combined  relative  motion  of  the  tub  and  knives,  as  Iierein  set  forth, 
whereby  the  meat  is  kept  continually  in  motion,  and  thereby  pre- 
sonled  to  the  knives  in  various  and  changing  positions." 


43.  For  an  Improvement   in   Cooking  Stoves;   James   R.  StalTord, 

Cleveland,  Ohio,  December  28. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  with  a  cooking  stove,  of  an  air  cham- 
ber between  double  plates,  placed  or  continued  on  the  sides  of  the 
fire-chamber,  opposite  the  oven,  in  the  manner  and  for  the  purpose 
described  ;  the  object  of  this  air  space  being  to  prevent  a  radiition  of 
the  heat  from  the  outer  surface  of  the  stove  on  the  sides,  to  whicli 
are  affixed  the  double  plates;  and  the  air,  when  heated  therein,  by 
absorption,  is  then  conducted  under  and  into  the  oven,  for  the  pur- 
pose of  heating  the  same,  or  it  may  be  used  for  the  purpose  of  heat- 
ing apartments,  when  not  needed  in  tlie  oven,  or  for  the  purpose  of 
increasing  the  draui?ht  of  the  stove." 


44.  For  an  Improvement  in  the  process  of  Finishing  Raw  Hide 
fVhips,  bij  pressing  and  planing  them;  Charles  Baeder,  Philadel- 
phia, December  28. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  process  herein  described  of  finishing  raw  hide 
whips,  viz:  submitting  them  to  heavy  pressure  in  suitable  dies,  and 
subsequently  smoothing  them  by  planing  with  suitable  planes,  all  as 
herein  described." 


45.  For  Improvements  in  the  Bellows  of  that  kind  of  Musical  In- 
struments called  Seraphines,  <§*c.;  Jeremiah  Carhart,  Buffalo,  New 
York,  December  28. 

Claim. — "  What  I  claim  as  my  invention,  and  desirj  to  secure  by 
letters  patent,  is  making  an  exhausting  bellows  for  reed  instruments, 
consisting  of  two  chambers,  combined  with  each  other,  and  v.Mth  the 
reeds  placed  above,  so  that  the  chamber  ne.\t  to  the  sounding  board 
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shall  be  enlarged  by  a  weight  oti  the  first  flap,  substantially  as  herein 
described,  and  exhausted  by  the  action  of  the  second  flap,  substan- 
tially as  described.  I  also  claim  the  method  of  making  the  valves,  by 
means  of  strips  of  leather,  or  other  materials  having  like  properties, 
placed  over  a  hole  or  series  of  holes,  in  combination  with  a  cord  of 
India-rubber  or  other  elastic  substance,  substantially  as  described, 
whereby  the  leather  valve  is  prevented  from  sagging,  when  stretched 
by  use,  and  making  noise  by  striking  the  valve-seat,  as  described." 


46.  For  an  Improvement  in  Gas  Bu7'ners,  called  the  "P/ilogostatic 
^'9pparatu,s;^'  Etienne  Maccaud,  Echallens,  Switzerland,  Decem- 
ber 28. 

Claim.—  "  Having  now  explained  in  what  my  apparatus  consists,  I 
now  proceed  to  state  in  what  my  claims  to  novelty  consist ;  and  before 
doing  so,  I  would  state  that  I  do  not  claim  any  thing  new  in  the  con- 
struction of  burners,  or  any  thing  which  may  have  been  before  in 
use.     But  what  I  do  claim  is — 

"  First — The  creation  around  the  burner  of  a  hot-air  reservoir,  (by 
the  means  of  my  metallic  or  other  web.)  heated  by  its  proximity  to 
the  focus  of  the  combustion,  which  keeps  the  flame  from  all  cold  air  and 
from  all  streams  of  the  external  air,  however  feeble  they  may  be,  so 
that  the  air  which  feeds  the  flame  comes  to  it  by  the  single  aspiration 
of  the  heat,  and  not  by  the  external  force  of  the  atmospheric  currents. 
"  Secondly — I  claim  the  placing  of  a  similar  web,  as  represented 
with  regard  to  Fig.  1,  on  the  top  of  the  glass,  when  a  current  of  air 
is  found  to  proceed  from  above,  and  beat  down  upon  the  glass;  and 
this  second  part  of  my  invention  I  claim  only  in  conjunction  with  the 
first  part  thereof." 


47.  For  an  Improvei7ient  in  Clocks  and  Time-keepers;  Chauncey 
Boardman  and  Joseph  A.  Wells,  Bristol,  Connecticut,  December  28. 
Claim. — "What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  placing  of  the  driving  spring  and  fuzee  on  the 
same  shaft,  connecting  the  same  to  the  movement  frame  of  the  clock, 
and  the  combination  of  the  same  with  the  barrel  F,  and  movements 
of  the  clock,  substantially  in  the  manner  and  for  the  purpose  herein 
set  forth." 


List  of  ^Imerican  Patents  ivliich  issued  in  the  month  of  June,  1842, 
ivith  Exemplifications,  hy  Charles  M.  Keller,  late  Chief  Ex- 
aminer of  Patents,  in  the  U.  S.  Patent  Office. 

1.  Y ox  Improvements  in  the  Thrashing  Machine  and  Horse  Power; 

Jesse  Bowles,  Louisa,  Virginia,  June  11. 

Claim. — "  What  I  claim  as  my  invention,  is  the  dovetail  form  of 
he  base  of  the  beaters,  adapted  to  be  taken  out  of,  and  inserted  into, 
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the  dovetailed  grooves  in  the  peripheries  of  the  rings  of  the  cylinders, 
as  described.  1  likewise  claim  the  construction  and  arrangement  of 
the  curve,  so  that  it  can  be  adjusted  to  the  cylinder  at  pleasure,  by 
the  screws  and  nuts,  and  likewise  be  self-adjustable  when  any  hard 
substances  enter  the  machine,  by  means  of  the  obtuse  angled  perfora- 
tions and  rods  passing  into  said  perforations,  as  described." 


2.   For  an  Improve nie77t  in  Steam  Valves;  Stephen  Parks,  Jr.,  Brook- 
lyn, New  York,  June  11. 

Claim. — "  I  do  not  claim  the  invention  of  a  slide  valve,  or  of  an 
expansion  valve,  separately;  but  I  do  claim  as  of  my  invention,  the 
slide  valve,  with  such  additional  steam  ways  and  faces  thereto,  in 
combination  with  such  vibrating  expansion  valves  attached  thereto, 
and  connected  to  each  other  by  a  bridle  or  rod,  and  closed  at  will  by 
nuts  or  slides,  the  nuts  or  slides  being  adjusted  and  fixed  by  right  and 
left  handed  screws,  in  the  manner  set  forth,  or  in  any  other  manner 
that  has  substantially  the  same  effect." 


3.  Y ox  diW  Dnprovement  in  the  Machine  for  Planting  Seed;  Wells 

Kilburn,  Lawrenceville,  Pennsylvania,  June  11. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  double  slide  for  dropping  seed  in  a  single  furrow, 
constructed  and  arranged  as  herein  described,  and  in  combination 
therewith,  the  vibrating  lever  for  drawing  the  slide  back,  as  above 
represented.  Second,  I  claim  the  hollow  tooth,  having  a  double  shank, 
constructed  in  the  manner  and  for  the  purpose  before  stated.  Third,  I 
claim  the  tube  running  down  into  the  hollow  tooth,  so  as  to  allow  it 
to  be  raised  and  lowered,  combined  and  arranged  as  herein  set  forth. 
Fourth,  I  claim  the  arm  or  crane  for  making  the  furrows,  constructed 
and  arranged  in  the  manner  and  for  the  purpose  helbre  described." 


4.  For  an  Improvement  in  Valves  for  Stoves;  Henry  Stanley,  West 

Poultney,  Vermont,  June  11. 

Claim. — "  Having  thus  fully  described  the  nature  of  my  invention, 
and  shown  the  manner  in  which  the  same  operates,  what  I  claim 
therein  as  new,  and  desire  to  secure  by  letters  patent,  is  the  manner 
in  which  I  have  arranged  the  three  valves  or  dampers,  as  herein  de- 
scribed and  represented,  and  combined  the  same  with  the  heated  air 
chamber  below  an  elevated  oven,  so  that  by  the  movement  of  one  of 
them,  the  three  shall  operate  simultaneously,  as  herein  set  forth  ;  and 
this  I  claim  whether  said  valves  are  connected  together,  and  combined 
with  the  elevated  oven  precisely  in  the  manner  described,  or  in  any 
other  which  is  substantially  the  same,  producing  a  like  effect  upon  the 
same  principle." 
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5.  For  an  Improvement  in  fVater  f^/ieels;  Esau  and  Jacob  Whit- 
ney, and  William  F.  Card,  Burns,  New  York,  June  11. 
Claim. — "  Wliat  we  claim  as  our  invention  and  improvement,  and 
desire  to  secure  by  letters  patent,  is  tb.e  construction  and  arrangement 
of  the  buckets  on  the  wheel  by  making  them  nearly  of  a  sickle  or 
falciform  as  herein  set  forth,  in  combination  with  a  scroll  or  shule  in 
which  it  turns  in  closing  said  wheel  and  the  various  forms  of  dis- 
charging apertures  or  ventways  on  the  periphery  of  the  wheel,  the 
whole  being  constructed  and  operating  as  herein  described;  using  for 
the  construction  of  such  wlieels,  iron,  or  any  otlier  material  proper 
for  such  wheels." 


6.    For  an  Improi'e7nent  in  the  Cap  Plates  of  Rotary  Cooking  Stoves; 

jSIaynard  French,  Assigned  to  Ira  Frenchj  Cincinnati,  Ohio,  June  11. 

Claim. — "Having  thus  fully  described  the  nature  of  my  improve- 
ment in  the  rotary  stove,  what  I  claim  therein  as  new,  and  desire  to 
secure  by  letters  patent,  is  the  casting  of  a  wide  rim  or  hoop,  upon 
the  stationary  lop  plate  of  the  stove,  with  a  pin  or  pivot,  rising  from 
the  centre  of  said  plate  to  enter  a  socket  in  the  top  plate;  and  the 
casting  upon  the  rotary  top  plate  a  narrow  rim  to  embrace  the  upper 
edge  of  said  wide  rim,  as  described;  these  parts  being  claimed  only 
in  combination  with  each  other  as  set  forth,  and  not  individually  or 
separately.'*' 


7.  For  an  Improvement  in  Saddles  ivith  Spring  Side  Bars;  Abra- 
ham Freed,  Marietta,  Pennsylvania,  June  11. 

Claim. — "  What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  before  described  arrangement  of  the 
spring  guards  in  combination  with  the  spring  bars,  producing  double 
metallic  spring  sides  to  the  saddle,  as  herein  set  forth — that  is  to  say, 
havincr  suards  shaped  and  arranged  as  above  described,  and  set  fortli, 
and  fastened  at  the  larger  ends  lo  the  underside  of  the  cantel — whilst 
the  smaller  ends  are  inserted  loosely  into  the  sheaths  or  pockets  fas- 
tened to  the  cantel,  and  preventing  the  pad  from  touching  the  spring 
side  bars  as  the  seat  of  the  saddle  is  depressed,  wliether  combined  and 
arranged  in  the  manner  set  forth,  or  ui  any  other  substantially  the 
same." 


S.  For  Improvements  in  Marine  Steam  Engines;  Joseph  Maudslay 
and  Joshua  Field,  Lambeth,  England,  June  11 — antedated  May  7, 
1S39— date  of  English  Patent. 

Claim. — "  In  conclusion,  we  desire  to  be  imderstood  that  the  par- 
ticular features  of  novelty  claimed  by  us  under  this  patent,  are,  first, 
the  adaptation  of  two  steam  cylinders  to  one  engine  in  the  way  above 
described,  in  order  that  the  steam  may  act  simultaneously  in  both  cy- 
linders, and  the  [)istons  be  made  to  rise  and  (all  together,  so  that  the 
combined  action  of  both  pistons  may  be  applied  to  one  crank  on  the 
paddle  shaft.     Second,  the  construction  and  adaptation  of  a  piston 
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with  two  rods  working  in  one  steam  cylinder  of  large  area,  both  pis- 
ton rods  being  connected  to  one  cross  head  above,  in  combination 
with  tlie  described  arrangement  which  gires  motion  to  the  crank  be- 
low, by  a  single  coiniecling  rod.  Third,  the  method  above  described 
of  adjusting  the  expansion  valves  of  combined  engines;  and  Fourth, 
tlie  mode  of  constructing  the  beams  of  the  framing  of  steam  engines 
as  hollow  tubes,  by  the  combination  of  plates  connected  by  bolts  or 
rivets." 


9.  For  Improvements  in  Rotary  Si  earn  Engines;  J. T.  and  B.  Beale, 
East  Greenwich,  England,  June  11 — antedated  July  17,  1841  — 
date  of  English  patent. 

Claim. — "  We  claim,  firstly,  the  adaptation  of  cylindrical  rolling 
steam  stops  or  pistons,  in  whatever  way  they  may  be  used  in  rotary 
engines  or  rotary  pumps,  provided  their  construction  and  operation  be 
substantially  the  same  with  that  above  set  forth.  Secondly,  tlie  in- 
troduction of  non  conducting  or  imperfectly  conducting  substances, 
between  or  around  the  eduction  passages,  for  the  purpose  of  prevent- 
ing the  eduction  steam  abstracting  Iieat  from  the  induction  steam,  and 
thereby  economizing  fuel." 


10.  For  an   Impro-cement  in  the  Steam  Engine;  William  Kelley, 
Pittsburg,  Pennsylvania,  June  18. 

Claim. — "  Having  thus  fully  pointed  out  the  nature  of  my  improve- 
ment in  the  rotative  reciprocating  steam  engine,  and  described  the 
manner  in  which  the  same  operates,  what  I  ciaim  therein  as  new,  and 
desire  to  secure  by  letters  patent,  is  the  manner  of  combining  the 
steam  cylinder  with  the  balancetl  lever,  so  that  tlie  two  may  rotate 
together,  as  herein  set  forth:  that  is  to  say,  the  cylinder  and  tiie  lever 
being  each  sustained  by  a  single  revolving  axis,  or  shaft,  standing  pa- 
rallel to  each  other,  and  at  such  distance  apart,  as  is  equal  to  one  half 
the  length  of  the  stroke  of  the  piston  ;  tiie  piston  rod  being  connected  to 
the  balance  lever  by  means  of  a  vibrating  joint,  constructed  in  tlie 
manner  herein  described,  or  in  any  other  that  is  substantially  the  same 
in  its  operation,  and  thereby  obviating  the  danger  of  cramping  or 
binding  as  the  piston  reciprocates  l)ack  and  forth  in  the  cylinder." 

11.  For  an  Improvement  in  the  Lard  Lamp;  Ellis  S.  Archer,  Phila- 
delphia, Pennsylvania,  June  IS. 

Claim. — "  I  do  not  claim  to  be  the  original  inventor  of  a  tube  placed 
in  the  centre  of  (he  lamp,  as  this  has  heretofore  been  done,  but  what 
I  do  claim  as  my  invention,  and  which  I  desire  to  secure  by  letters 
patent,  is  the  combination  of  the  hollow  button,  connected  with  the 
tube  to  be  filled  with  lard,  and  these  with  the  common  Argand  lamp, 
in  the  manner  and  for  the  purpose  set  lorth." 


12.  For  Improvements  in  the  Paddle  Wheel  for  Propelling  Vessels; 
Alexander  Connison,  Newark,  New  Jersey,  June  IS. 
Claim. — "Having  thus  fully  described  the  nature  of  my  invention 
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and  shown  the  manner  in  which  the  same  is  carried  into  operation, 
wliat  I  claim  therein  as  new,  and  desire  to  secure  b}^  letters  patent,  is 
the  manner  herein  set  forth  of  forming  the  paddle  wheels  of  vessels 
to  be  propelled  by  steam,  and  of  combining  said  wheels  with  such 
vessels,  so  as  to  cause  them  to  be  operated  upon  by  the  pressure  of 
the  superincumbent  water,  upon  the  principle  herein  fully  made 
known  :  that  is  to  say,  I  claim  the  construction  and  use  of  propelling 
wheels  which  are  to  be  contained  within  a  case,  or  shield,  of  the 
kind  herein  described,  and  which  are  furnished  with  paddles,  the  faces 
of  which  form  an  angle  with  the  radii  of  the  wlieel,  and  wiiich  are 
so  combined  with  the  shield,  or  case,  which  partially  surrounds  the 
wheel  as  to  exhaust  the  v/ater  from  a  part  thereof,  corresponding  with 
that  marked  in  tlie  accompanying  drawing,  and  by  which  the  pres- 
sure of  the  superincumbent  water  is  made  to  act  upon  the  paddies  as 
they  emerge  from  said  case,  or  shield,  and  thereby  to  force  the  vessel 
lorward  with  a  power  proportioned  to  said  pressure  ;  the  whole  con- 
struction and  manner  of  operation  being  substantially  the  same  with 
those  herein  fully  made  known." 


13,  For  an  Improvement  in  the  Mode  of  Regiilatim^  the  Drair  of 

Yarn  in  the  Cap  Spinner;  Sesse  Whitehead,  Manchester,  Virginia, 

June  IS. 

Claim. — "Having  thus  fully  described  the  nature  of  my  improve 
ments  in  the  spiimiug  apparatus,  what  I  claim  therein  as  new,  and 
desire  to  secure  by  letters  patent,  is  the  so  forming  of  the  caps,  when 
used  for  the  spinning  of  filling  upon  spools,  as  that  the  yarn  in  its  pas- 
sage from  the  eye  to  the  bottom  of  the  cap,  shall  be  in  contact  with 
the  lower  portion  of  the  cap  only,  said  form  being  given  thereto  for 
the  purpose,  and  substantially  in  the  niainier  above  set  forih. 

"  I  also  claim  the  graduating  the  drag  of  the  yarn  by  the  pressure 
of  a  ring  attached  to  an  elastic,  or  spring  rod,  the  force  of  wt.iicli  is 
graduated  to  the  varying  diameter  of  the  cap,  as  herein  described. 
And  I  do  hereby  declare  that  my  invention  does  not,  in  this  part  of  it, 
consist  in,  or  depend  upon,  the  precise  means  by  which  the  pressure 
of  the  ring  is  graduated, as  this  may  be  variously  modified,  but  I  have 
pointed  out  the  arrangement  of  tiie  respective  parts  for  effecting  this 
object  wliich  I  deem  the  most  convenient;  my  improvement  in  this 
part,  however,  consists  in  the  use  of  ihis  graduated  pressure  made  by 
means  of  a  ring,  by  any  arrangement  of  the  apparatus  which  is  sub- 
stantially the  same  as  that  described,  and  which  produces  a  like  effect 
by  equivalent  means." 


14.  For  a  Machine  for  Cutting  Laths,  Staves,  S^c;  Ebenezer  Day, 

Grand  Detour,  Illinois,  June  IS. 

Claim. — "What  I  claim  as  my  invention,  and  which  I  desire  to  se- 
cure by  letters  patent,  is  the  arrangement  of  the  spring  pannel  in  com- 
bination with  the  upper  bar  for  gauging  and  sustaining  the  bolt,  and 
for  throwing  the  pannel  towards  the  cutter  after  the  knife  has  passed 
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through  the  bolt  to  prevent  the  board  falHtig  down  between  the  table 
and  cutler,  or  knife,  as  belore  described." 


15.  For  an  Improvement  in  the  IVind Mill;  John  R.  Remington,  Aber- 
foil,  Alabama,  June  IS. 

Claim. — "  Wiiat  I  claim  as  my  invention,  and  which  I  desire  to 
secure  by  letters  patent,  is  the  combination  of  tlie  revolving  concen- 
trating guides  with  the  centre  revolving  wheels,  as  before  described." 

16.  For  an  Improvement  in  the  Self-adjusting  Carriage  Lock; 
William  Clayton,  Marshalton,  Pennsylvania.  Assigned  to  Samuel 
Guss,  Westchester,  Pennsylvania,  June  IS. 

Claim. — '  What  I  claim  as  my  invention,  and  whicli  I  desire  to  se- 
cure by  letters  patent,  is  causing  the  rubbers  on  the  ends  of  the  vi- 
brating sliding  bar  to  traverse,  and  press  against  segments  of  the  cir- 
cumference of  wlieels,  always  at  the  same  distance  f'-om  the  centres 
thereof  as  the  carriage  body  rises  and  falls  vertically,  by  means  of  the 
aforesaid  combination  of  branclied  arms  and  circular  clasps,  sliding 
boxes,  and  connecting  bar,  and  to  the  vibrating  axle,  said  axle  mov- 
ing horizontally  in  the  segment  of  a  circle  described  from  the  centre 
of  the  permanent  box  of  the  same  ;  whether  the  parts  for  producing 
the  above  etfect  be  arranged  precisely  in  the  manner  above  stated,  or 
in  any  other  mode  substantially  the  same." 


17.  For  Improvements  in  the  Saw  Mill;  Lemuel  Hedge  and  Edwin 
F.  Johnson,  New  York  City,  June  IS, 

Claim. — "  We  claim  and  desire  to  secure  by  letters  patent,  the  fol- 
lowing improvements: 

"First — The  apparatus,  self-acting,  or  operated  by  hand,  by  v/hich 
the  saws,  after  having  completed  a  cut  one  way  through  the  tim- 
ber, are  moved  in  the  direction  of  their  axes  the  requisite  distance, 
suited  to  (he  thickness  of  the  stuff  sawed  before  com.mencing  the  cut 
in  the  opposite  direction;  that  is  to  say,  we  claim  the  graduated  racks 
on  the  saw  frames,  and  sliding  bolt,  in  combination  with  the  saws,  as 
herein  described. 

"Second — The  mode  by  which  the  pressure  of  the  driving  belt 
upon  the  saw  pulleys,  is  made  to  bear  upon  a  thimble  or  tube  enclosing 
the  saw  arbors,  and  not  upon  the  arbors  themselves,  as  herein  de- 
scribed. 

"Third — The  mode  of  communicating  the  motion  from  the  saw 
pulleys,  so  as  to  produce  a  progressive  motion  in  the  saws  and  the 
frame  which  supports  them,  or  in  the  platform  on  which  the  timber 
to  be  sawed  rests,  in  combination  with  the  mode  of  changing  or  re- 
versing that  motion  in  the  intervals  of  completing  and  commencing 
the  cut  each  way,  by  an  apparatus  self-acting,  or  worked  by  hand, 
as  herein  described." 
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IS.  For  an  hnprovement  in  the  Steam  Boiler;  L.  E.  Hopkins,  New 

York  Cilj',  June  IS. 

Claim. — '•  I  claim  tlie  particular  manner  of  constructing  the  flues 
and  water  spaces  in  radiating  sections,  or  compartments,  a;id  of  com- 
bining the  same  with  the  other  parts,  as  described  and  represented; 
by  which  construction  and  arrangement  the  said  spaces  are  in  the 
same  number  of  divisions,  rendered  more  convenient  to  enter,  repair, 
or  clean,  whilst  a  larger  surface  is  exposed  to  the  action  of  the  fire 
than  when  the  flue  spaces  consist  of  round  tubes,  as  heretofore." 


19.  For  an  Improvement  in  the  Machine  for  Cutting  and  Slitting 
Tortoise  Shell;  William  Redheffer,  Penn  Township,  Pennsylva- 
nia, June  IS. 

Claim. — "What  I  claim,  is  the  mechanical  combination  and  ar- 
rangement of  the  saw,  witii  the  mode  of  holding  the  pieces  on  the 
carriage,  for  slilting  tortoise  shell,  as  herein  described." 


20.  For  Improvements  in  the  Machine  for  Spinning,  Twisting,  and 
Curling,  Hair;  Hiram  Burnham,  New  York  City,  June  22. 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  giving  the  first  twist,  or  kink,  to  the 
hair,  by  passing  round  the  spiral  worm,  in  going  through  the  first 
conical  pulley,  as  described. 

"I  also  claim  the  spiral,  around  which  the  hair  passes,  in  combina- 
tion with  the  conical  pulley,  and  also  with  the  main  pulley  and  flyer, 
for  the  purpose  and  in  the  manner  described." 


21.  Yo\'  Improvements  in  the  method  of  Tapping  or  Boring  Pipes 

tinder  Hydrostatic  Pressure;  H.  Ariel   Norris,  New  York  City, 

June  22. 

Claim. — ''What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  boring,  tapping,  and  making  conducting  attach- 
menls  to  water  or  other  pipes,  while  imder  hydrostatic  pressure,  by 
means  of  a  close  chamber,  withm  which  the  drill,  tap,  and  ferulet  are 
operated,  according  to  the  principles  herein  set  forth,  and  by  which 
the  work'tnan  is  protected  during  the  work,  from  the  flow  of  water, 
or  other  fluid,  from  the  pipes. 

"1  alj^o  claim  the  combmation  of  essential  parts,  such  as  the  cham- 
ber, the  lid,  and  the  valve,  by  which  that  form  of  machine  herein  de- 
scribed is  made  efficient." 


22.  For  an  Improvement  in  Seraphines  and  other  Reed  JSIusical  In- 
struments; James  A.  Bazin,  Canton,  Massachusetts,  June  22. 
(ylaim. — "  Having  thus  described  my  improvement,  I  shall  claim 
the  manner  of  arranging  the  wind  chest,  or  connecting  it  with  the 
reservoir  bellows,  as  herein  before  described;  that  is,  by  making  the 
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intervening  top  part  of  some  flexible  iiiaterial,  by  the  vibration  of 
which  the  tone  is  greatly  increased;  and  hinging  the  wind  chest  to 
the  bar,  as  set  forth,  so  as  to  allow  of  said  wind  chest's  being  raised, 
in  order  to  move  the  key-board,  or  of  being  turned  back,  for  the  pur- 
pose of  turning  or  repairing  the  reeds,  witliout  disconnectino;  it  from 
the  reservoir  bellows. 

"Also,  the  manner  of  changing  the  pitch  of  the  instrument,  by  the 
movable  key-board,  by  means  of  which  music  can  be  transposed  from 
one  key  into  any  other,  without  altering  the  fingering. 

"Also,  the  manner  of  softening  the  tone  of  the  instrument,  by  di- 
minishing the  dip  of  the  keys,  and  by  that  means  the  quantity  of 
wind  which  passes  through  the  reed  plates,  the  whole  being  substan- 
tially as  above  set  forth." 


23.  For  an  Improvement  in  the  Hydrant  Cock;  Levi  Magers,  F. 
D.  Davis,  and  W.  Dukehart,  BaUimore,  Maryland,  June  22. 
We  omit  the  claim  because  of  its  dependence  on  the  drawings. 


24.  For  an  Improvement  in  the  Smut  Machine,  for  cleaning  Wheat;  John 

Wilson,  Gentsville,  South  Carolina,  June  22. 

Claim.  -"What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  grain  wheel,  constructed  substantially  as  herein 
before  stated,  in  combination  with  the  fan,  in  the  manner  and  for  the 
purpose  set  forth.  I  also  claim  the  box  having  partitions,  in  combi- 
nation with  the  fan  and  grain  wheel,  as  herein  specified." 


25.  For  an  Improveme7it  in  the  Spark  Arrester  for  Locomotive  Chimneys; 
Jona.  Hodges,  Taunton,  Massachusetts,  June  22. 

Claim. — "I  claim  the  arrangement  of  the  spiral  slots,  or  spark  ar- 
resters, in  combination  with  the  cylinder  and  guard,  in  the  manner 
and  for  the  purpose  above  set  forth." 

26.  For  a  Machine  for  Turning  Boot  Legs;  Joseph  H.  Sandford,  Hope- 
well, New  York,  June  22. 

We  are  under  the  necessity  of  omitting  this  claim,  as  it  could  not 
be  understood  without  drawings. 


27.  For  an  Improvement  in  the  Gas  Meter;  C.  F.  Brown,  Baltimore, 
Maryland,  June  22. 
We  omit  this  claim  for  the  same  reason  as  the  previous  one. 


28.  For  an  Improvement  in  the  Furnace  for  Smelting  Pig  or  Scrap  Iron; 

John  C.  McManaway,  Scioto,  Ohio,  June  22. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  addition  of  a  door,  or  doors,  to  a  close  fire  run- 
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our,  or  refinery,  whereby  access  can  at  any  time  be  had  to  the  interior, 
and  the  bottom  renewed  or  repaired,  or  large  chunks  of  iron  put  in, 
or  for  any  other  purpose,  without  the  necessity  of  removing  or  de- 
ranging any  other  part  of  the  furnace." 


29.  For  an  Improvement  in  the  Cullivalor ;  Barnabas  Langdon,  Troy, 

New  York,  June  22. 

Claim. — "  What  I  claim  and  desire  to  secure  by  letters  patent,  is 
the  standard,  with  its  wings,  as  above  described,  and  in  combination 
therewith  I  claim  the  angular  double  share,  or  weed  cutter,  and  the 
portable  mould-boards;  and  also  the  upright  cutters,  with  the  plates 
to  which  they  belong,  all  as  above  described." 


30.  For  an  Improvement  in  Draxversfor  Furniture;  Oliver  Jenkins,  Bos- 
ton, Massachusetts,  June  22. 

Claim. — "  Having  thus  described  my  invention,  I  shall  claim  con- 
structing the  bottom  of  the  drawer  with  a  groove  in  its  centre,  run- 
ning from  the  front  to  the  rear  of  the  same,  and  the  frame  or  case 
tliereof,  with  a  tongue  which  shall  correspond  to  said  groove,  as  set 
forth,  and  which,  when  the  drawer  is  inserted  in  the  case,  shall  enter 
the  groove,  and  guide  the  drawer  in  its  movements  to  and  fro,  the 
whole  being  arranged  substantially  in  the  manner  and  for  the  pur- 
poses herein  above  explained." 


31.  For  an  Improvement  iji  the  Plough  Beam;  Joel  Houghton,  Ogden, 

New  York,  June  22. 

Claim. — "What  I  claim  as  my  invention,  and  which  I  desire  to 
secure  by  letters  patent,  is  constructing  the  beam  of  a  plough  in  parts, 
or,  in  other  words,  to  throw  it  apart,  or  into  parts,  centrally,  so  as  to 
increase  the  strength  of  the  plough  beam,  without  increasing  the  weight 
in  proportion — the  manner  of  attaching  the  cutter  to  it,  and  the  mode 
of  fastening  the  beam  and  standard  together,  thus  doing  away  the 
clogging  of  the  plough  and  the  perishableness  of  the  beam." 


32.  For  an  Improvement  in  the  Bee  Palace;  Henry   Hiser,  VVooster, 

Ohio,  June  27. 

Claim. — "  What  I  claim  as  constituting  my  invention,  and  which  I 
desire  to  secure  by  letters  patent,  is  the  combining  with  the  respective 
compartments,  a  central,  vertical  opening,  around  which  openmg  the 
respective  compartments  are  situated,  there  being  apertures  from  said 
compartments  leading  into,  and  from,  said  vertical  opening,  which 
apertures  are  governed  by  slides,  in  the  manner  and  for  the  purpose 
set  forth. 

"  I  also  claim,  in  combination  with  said  central,  vertical  opening, 
the  manner  in  which  I  have  arranged  and  combined  the  several  aper- 
tures and  slides,  by  which  a  communication  is  established,  or  cut  off, 
between  any  part  of  the  structure;  the  whole  being  constructed  sub- 
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stantially  in  tlie  manner  set  forth,  whilst  such  variations  may  be  made 
therein,  as  may  be  dictated  by  fancy  or  convenience,  whilst  the  dis- 
tinguished features  above  claimed  remain  unchanged." 


33.  For  an   Improvement  in  the  Steam  Generator;  I.  N.  Lesh,  S.  W. 

Lesh,  J.  DeardorfF,  and  Z.  Beeson,  Hagerstown,  Indiana,  June  27. 

Claim. — "What  we  claim  as  our  invention,  and  which  we  desire 
to  secure  by  letters  patent,  is  the  combination  of  ihe  spiral  tnbuiar 
generator  and  receiver,  with  the  furnace  and  reflector,  as  described." 


34.  For  Impro"eme7ils  in  Melting  and  Rendering  Talloio  and  other  con- 
crete fatty  substatices;  L.  Montrop,  Baltimore,  Maryland,  June  27. 
Claim. — "What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combined  use  of  the  steam,  introduced  into  the 
kettle  in  which  the  tallow  is  melted,  and  around  it  between  the  kettles, 
thus  melting  the  tallow  under  high  pressnre,in  the  manner  above  de- 
scribed. I  also  claim,  in  combination  with  this  apparatus,  the  hot 
well,  constructed  and  arranged  as  herein  set  forth." 


35.  For  an  Improvement  in  the  Cooking  and  Heating  Stove;  Andrew 

Walker,  Jr.,  Unity,  New  Hampshire,  June  27. 

Claim. — "I  claim  as  my  invention,  and  ask  a  patent  for  the  com- 
bination of  a  gas  generating  apparatus,  with  a  stove,  in  the  manner, 
and  by  the  method,  structure,  and  arrangement  of  its  parts,  as  above 
described." 


36.  For  Lnprovemcnls  in  ihe  Povcer  Looms  for  JVeaving  Carpets;  Thomas 
Flint,  Boston,  Massachusetts,  June  27. 

Claim. — "  I  claim  the  forming  and  using  of  two  or  more  race  ways 
on  one  race  beam,  in  combination  with  two  or  more  shuttle'  boxes  at 
each  end  of  said  beam,  one  in  tlie  rear  of  the  other ;  and  this  I  claim 
whether  one  or  more  of  these  bo.N:e3  be  made  to  receive  two  or  more 
shuttles,  and  to  rise  and  fall  vertically,  for  that  purpose,  and  whether 
the  cylindrical  shuttle  box  herein  described,  be  employed  or  not;  the 
division  between  said  races  being  formed  by  means  of  a  comb,  the 
teeth,  needles,  or  points  of  which  are  alternately  raised  and  retracted, 
substantially  in  the  manner  and  for  the  purpose  set  forth.  I  am 
aware  that  a  comb  furnished  with  teeth  or  needles,  and  operated  in 
a  manner  somewhat  resembling  that  above  described,  has  been  used 
in  looms  for  weaving  what  is  denominated  lapped  goods — the  needles 
or  teeth  being  employed  in  this  case,  to  protect  the  goods  from  the 
action  of  the  shuttles  in  their  passage  along  the  race,  but  not  formingj 
tiiereby,  a  double  race,  as  in  my  loom.  I  do  not  therefore  claim  the 
use  of  said  comb  or  needles,  excepting  in  combination  with  my  double 
race,  furnished  with  shuttle  boxes,  one  behind  another,  as  set  forth. 

»'  I  claim  the  manner  of  rotating  and  vibrating  the  cylindrical  shut- 
tle box,  by  means  of  the  chain  wheels,  levers,  ratchet  wheels,  sliding 


1S8  Mechanics,  Physics,  and  Chemistry. 

frame  and  sliding  rods  connected  with  the  Jacquard  machine,  and 
witli  each  otlierj,so  as  to  co-operate  in  producing  the  desired  effect,  as 
set  forth." 
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Ohjeclions  to  the  Theories  severally  of  Franklin,  Ditfay,  and  Am- 
pere^ ivith  an  effort  to  explain  Electrical  Phenomena,  by  Statical, 
or  Undulatory,  Polarization.^  By  Robert  Hare,  M.  D.,  Eme- 
ritus Professor  of  Chemistry  in  the  University  of  Pennsylvania.^ 

1.  It  appears  from  the  experiments  of  Wheatstone,  that  the  dis- 
charge of  a  Leyden  jar,  by  means  of  a  copper  wire,  takes  place 
within  a  time  so  smaU,  that  were  the  transfer  of  a  fluid  from  the 
positive  to  the  negative  surface  requisite  for  its  accomphshment,  a 
current  having  a  velocity  exceeding  two  hundred  thousand  miles  in 
a  second  would  be  necessary. 

2.  The  only  causes  for  the  velocity  of  an  electric  current,  accord- 
ing to  Franklin,  are  the  repulsion  between  the  particles  of  the  elec- 
tric fluid,  of  which  it  has  been  assumed  to  consist,  and  the  attraction 
between  those  particles  and  other  matter.  These  forces  are  alleged 
to  concur  in  distributing  the  supposed  fluid  throughout  space;  whe- 
ther otherwise  void,  or  partially  occupied  by  conducting  solids  or 
fluids.  Hence,  when  between  two  or  more  spaces,  surfaces,  or  con- 
ducting masses,  there  is  an  unequal  distribution  of  the  electric  fluid, 
the  equilibrium  is  restored  whenever  a  communication  is  opened,  by 
means  of  a  sufficiently  conducting  medium.  Agreeably  to  this  view 
of  the  subject,  there  seems  to  be  a  resemblance  between  the  supposed 
effort  of  the  electrical  fluid  to  attain  a  state  of  equable  diff"usion,  and 
that  which  would  exist  in  the  case  of  a  gas  confined  in  adjoining  re- 
ceivers, so  as  to  be  more  dense  within  one  than  within  the  other;  for, 
however  the  subtility  of  the  supposed  electric  fluid  may  exceed  that 
of  any  gas.  there  seems  to  be  an  analogy  as  respects  the  processes  of 
diffusion  which  must  prevail.  But  on  opening  a  communication  be- 
tween cavities  in  which  any  aeriform  fluid  exists,  in  different  degrees 

*  Agreeably  to  Faraday's  researches,  and  general  experience,  we  have  reason 
to  believe  that  all  particles  of  matter  are  endowed  with  one  or  the  other  of  two  spe- 
cies of  polarity.  This  word  polarity  conveys  the  idea  that  two  terminations  in 
each  particle  a'-e  respectively  endowed  with  forces  which  are  analogous,  but  con- 
trary in  their  nature  ;  so  that  of  any  two  horacgeneous  particles,  the  similar  poles 
repel  each  other,  while  the  dissimilar  attract;  likewise  when  freely  suspended  ihey 
take  a  certain  position  relatively  to  each  other,  and  on  due  proximity,  the  opposite 
polar  forces,  counteracting  each  other,  appear  to  be  extinct.  When  deranged  from 
this  natural  state  of  reciprocal  neutralization,  their  liberated  poles  react  with  the 
particles  of  adjacent  bodies,  or  those  in  the  surrounding  medium.  Under  these  cir- 
cumstances, any  body  which  may  be  constituted  of  the  particles  thus  reacting,  is 
said  to  be  polarized,  or  in  a  state  of  polarization. 

t  Read  before  the  Academy  of  Natural  Sciences,  and  with  their  permission  pub- 
lished in  the  Medical  Examiner:  republished  with  corrections  and  additions  by  the 
author. 
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of  condensation  ;  evidently  the  density  will  diminish  within  one  cavity 
and  will  augment  within  the  other  with  a  rapidity,  which,  howevei- 
great  at  the  commencement,  must  decrease  and  become  evanescent 
with  the  diversity  of  condensation  to  which  it  owes  its  existence. 
Far  from  taking  place  in  an  analogous  manner,  electrical  discharges 
are  effected  with  an  extreme  suddenness,  the  whole  of  the  redun- 
dancy being  discharged  at  once,  in  a  mode  more  like  the  flight  of  a 
bullet,  projected  with  infinite  velocity,  than  that  of  a  jet  varying  in 
celerity  from  a  maximum  to  a  minimum. 

3.  So  far,  in  fact,  is  an  electrical  discharge  from  displaying  the  fea- 
tures which  belong  to  the  reaction  of  a  condensed  elastic  fluid,  tliat 
agreeably  to  the  observations  of  our  distinguished  countryman  Henry, 
the  result  is  more  like  the  vibrations  of  a  spring,  which,  in  striving  to 
regain  its  normal  position,  goes  beyond  it.  The  first  discharge  be- 
tween the  surfaces  of  a  Leyden  jar  is  not  productive  of  a  perfect 
equilibrium.  The  transfer  of  different  polarities  goes  beyond  the 
point  of  reciprocal  neutralization,  producing  a  state,  to  a  small  extent, 
the  opposite  of  that  at  first  existing ;  and  hence  a  refluent  discharge 
ensues,  opposite  in  direction  to  the  primary  one.  But  even  this  does 
not  produce  an  equilibrium,  so  that  a  third  effort  is  made.  These  al- 
ternate discharges  were  detected  by  means  of  the  magnetism  impart- 
ed to  needles  exposed  in  coils  of  copper  wire.* 

4.  Supposing  one  or  more  rows  of  electrical  particles,  forming  such 
a  filament  of  electricity  as  must  occupy  the  space  within  a  wire  of 
great  length,  to  be  made  the  medium  of  discharge  to  a  Leyden  jar; 
agreeably  to  the  hypothesis  of  one  fluid,  the  electrical  filament  must 
be  attracted  at  one  end  of  the  wire,  and  propelled  at  the  other,  as  soon 
as  its  terminations  are  brought  into  due  commimication  with  the 
coatings  of  the  jar.  Yet  the  influence  of  the  oppositely  charged  sur- 
faces of  the  jar,  cannot  be  conceived  to  extend  to  those  portions  of 
the  electricity  which  are  remote  from  the  points  of  contact,  until  they 
be  reached  by  a  succession  of  vibrations.  Hence  it  is  inconceivable, 
that  every  particle  in  the  filament  of  electric  matter  can  be  made  ai 
the  same  time  to  move,  so  as  to  constitute  a  current  having  the  neces- 
sary velocity  and  volume  to  transfer,  instantaneously,  the  electricity 
requisite  to  constitute  a  charge.  Even  the  transmission  of  the  im- 
pulses, in  such  an  infinitesimal  of  time,  seems  to  be  inconceivable. 

5.  In  reply  to  these  objections,  it  has  been  urged  by  the  Franklin- 
ians,  that  a  conductor  being  replete  with  electricity,  as  soon  as  this 
fluid  should  be  moved  at  one  end,  it  ought  to  move  at  the  other.  This 
might  be  true  of  a  fluid  if  incompressible,  but  could  not  hold  good 
were  it  elastic.  A  bell  wire  moves  at  both  ends  when  pulled  only  at 
one  ;  but  this  would  not  ensue  were  a  cord  of  gum  elastic  substituted 
for  the  wire. 

6.  But  if  the  flow  of  one  fluid,  with  the  enormous  velocity  inferred, 
be  difficult  to  conceive,  still  more  must  it  be  incomprehensible  that 
two  fluids  can  rush  with  similar  celerity,  from  each  surface  of  the  jar, 
in  opposite  directions,  through  the  narrow  channel  afforded  by  a  wire; 
especially  as  they  are  alleged  to  exercise  an  intense  affinity  ;  so  that  ic 

*  Communicated  to  the  American  Philosophical  Society. 
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is  only  by  a  series  of  decompositions  and  recompositions  that  (hey  can 
pass  each  other.  That  agreeably  to  the  theory  of  Dufay,  equivalent 
portions  of  the  resinous  and  vitreous  fluids  must  exchange  places 
during  an  electrical  discharge,  will  appear  evident  from  the  following 
considerations: 

7.  One  surface  being  rednndant  with  vitreous  and  deficient  com- 
mensurately  of  resinous  electricity,  and  the  other  redundant  with  the 
resinous  and  deficient  of  the  vitreous  fluid,  it  is  inevitable  that  to  re- 
store the  equilibrium,  there  must  be  a  simultaneous  transfer  of  each 
redundancy  to  the  surface  wherein  there  is  a  deficiency  of  it  to  be 
supplied.  If  after  decomposing  a  large  portion  of  the  neutral  com- 
pour.d  previously  existing  on  the  surfaces  of  the  jar,  and  transferring 
the  ingredients  severally  in  opposite  directions,  so  as  to  cause  each  to 
exist  in  excess  upon  the  surface  assigned  to  it,  were  the  redundancies, 
thus  originated,  to  be  neutralized  by  meeting  in  the  discharging  rod, 
neither  surface  could  recover  its  quota  of  the  electrical  ingredient  of 
which  it  must  have  been  deprived  agreeably  to  the  premii^es. 

S.  This  calls  to  mind  the  fact,  that  no  evidence  has  been  adduced 
of  the  existence  of  any  tertium  quid,  arising  from  the  union  of  the 
supposed  electricities,  lounded  on  any  property  displayed  by  their 
resulting  combination  in  the  neutral  state.  It  must,  if  it  exist,  consti- 
tute an  anomalous  matter,  destitute  of  all  properties,  and  of  the  ex- 
istance  of  which  we  have  no  evidence,  besides  that  founded  on  the 
appearance  and  disappearance  of  its  alleged  ingredients. 

9.  But  however  plausibly  the  discharges  consequent  to  making  a 
conducting  communication  from  one  electrified  mass  or  surface  to  an- 
other mass  or  surface  in  an  opposite  state,  may  be  ascribed  to  accu- 
mulations either  of  one  or  of  two  fluids;  neither  according  to  one 
theory  nor  the  other,  is  it  possible  to  account  satisfactorily  for  the  sta- 
tionary magnetism  with  which  steel  may  be  endowed,  nor  the  transi- 
tory magnetism,  or  dynamic  power  of  induction,  acquired  by  wires 
transmitting  galvanic  discharges. 

10.  For  the  most  plausible  effort  which  has  been  made  for  the  pur- 
pose of  reconciling  the  phenomena  of  electro-magnetism  with  the 
theory  of  two  fluids,  or  vj'Wh  that  of  one  fluid,  so  far  as  these  theories 
are  convertible,  we  are  indebted  to  Ampere. 

11.  According  to  the  hypothesis  advanced  by  this  eminent  philo- 
sopher, the  diff'erence  between  a  magnetized  and  an  electrified  body 
is  not  attributable  to  any  diversity  in  the  imponderable  matter  to 
which  their  properties  are  respectively  due,  but  to  a  difference  in  the 
actual  state  or  distribution  of  that  matter.  Statical  polarity  is  the 
consequence  of  the  unequal  distribution  of  the  two  electric  fluids 
whose  existence  he  assumes  ;  while  magnetical  polarity  is  the  conse- 
quence merely  of  the  motion  of  those  fluids,  \vhich,  in  magnets,  are 
supposed  to  gyrate  in  opposite  directions  about  each  particle  of  tlie 
mass.  These  gyrations  are  conceived  to  take  place  only  in  planes  at 
right  angles  to  the  axis  of  the  magnet;  so  that  in  a  straight  magnet, 
the  planes  of  the  orbits  must  be  parallel  to  each  other.* 

*  The  words  gyration,  vortex,  and  whirl,  are  considered  as  synonymouSj  ajid 
used  indifferently  to  avoid  monotony. 
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12.  The  aggregate  effect  of  all  the  minute  vortices  of  the  electrical 
fluids,  ill  any  one  plane,  bounded  by  the  lateral  surfaces  of  the  mag- 
net, is  equivalent  externally  to  one  vortex,  since,  in  either  case,  every 
electric  particle  on  that  surface  will  so  move  as  to  describe  tangents  to 
a  circle  drawn  about  the  axis  of  the  magnet.  When  the  electrical  vor- 
tices ofthfi  pole  of  one  magnet  conflict  in  their  direction  with  those  of 
another,  as  when  similar  magnetic  poles  are  approximated,  repulsion 
ensues;  but  if  the  vortices  are  coincident  in  direction,  as  when  dissi- 
milar poles  are  near,  attraction  takes  place.  When  a  current  through 
a  galvanized  wire  *  concurs  in  direction  with  the  magnetic  vortices 
as  above  described,  attraction  ensues  ;  repulsion  resulting  when  it 
does  not  so  concur.  Plence,  the  magnet,  if  movable,  will  strive  to 
assume  a  position  in  which  its  electrical  currents  will  not  conflict  with 
those  of  the  wire  on  one  side  more  than  on  the  other  :  also  the  wire, 
if  movable,  will  tend  so  to  arrange  itself  as  to  produce  the  same  re- 
sult, which  can  arrive  only  when  the  needle  is  at  right  angles  to  the 
wire,  and  its  sides  consequently  equi-distant  therefrom. 

13.  Electric  currents  will  produce  magnetic  vortices,  and,  recipro- 
cally, magnetic  vortices  will  produce  electric  currents.  Hence  the 
magnetism  imparted  to  iron  by  galvanized  spirals,  and  the  Faradian 
currents  produced  by  magnetized  iron  within  spirals  not  galvanized. 

14.  Ampere's  theory  has,  in  a  high  degree,  the  nsual  fault  of  sub- 
stituting one  mystery  for  another;  but,  on  the  other  hand,  it  has,  in  an 
equally  high  extent,  the  only  merit  to  which  any  theory  can  make  an 
indisputable  claim :  I  mean  that  of  associating  facts  so  as  to  make 
them  more  easy  to  comprehend  and  to  remember,  enabling  us,  by 
analogy,  to  foresee  results,  and  thus  affording  a  clue  in  our  investiga- 
tions. Evidently,  the  author  of  this  theory  was  guided  by  it,  in  his 
highly  interesting  and  instructive  contrivances;  and  Professor  Henry 
ascribes  his  success  in  improving  the  electro-magnet,  to  the  theoretic 
clue  which  he  had  received  from  Ampere. 

15.  Nevertheless,  the  postulates  on  which  this  Amperiari  hypothe- 
sis is  founded,  appear  to  me  um-easonable.  They  require  us  to  con- 
cede that  about  every  atom  of  a  permanent  magnet  a  process  is  go- 
iiig  on,  analogous  to  that  generally  admitted  to  exist  in  a  galvanic  cir- 
cuit, where  two  fluids  pass  each  other  in  a  common  channel  by  a  se- 
ries of  decompositions  and  recompositions.  In  the  galvanic  circuit 
this  process  is  sustained  by  chemical  reaction;  but  without  any  co-en- 
during cause,  how  is  it  to  be  sustained  permanently  in  a  magnet?  Is 
it  reasonable  to  assume  that  the  heterogeneous  constituents  of  an 
imaginary  tertium  quid  are  perpetually  separating  only  to  re-unite.^ 

16.  In  cases  of  complex  affinity,  where  four  particles  A  B  C  D  are 
united  into  two  compounds  A  B,  C  D,  it  is  easy  to  conceive  that,  in 
obedience  to  a  stronger  affinity.  A  shall  combine  with  C,  and  B  with 
D  :  but,  without  any  extraneous  agency,  wherefore,  in  any  one  com- 
pound, should  a  particle  A  quit  one  particle  B,  in  order  to  unite  with 

*  I  consider  a  wire  as  galvanized,  when  it  is  made  the  medium  of  the  discharge 
from  a  galvanic  battery. 


192  Mechanics,  Physics,  and  Chcmislry. 

another  particle  of  the  same  khid;  or  wherefore  should  any  one,  B, 
quit  one  A,  in  order  to  combine  with  another  A, 

17.  Tliat  sucii  a  process  should  take  place  in  consequence  of  the  in- 
ductive agency  of  a  similar  process  already  established  in  a  magnet 
or  galvanized  wire  were  difficult  to  believe  :  but  it  would  seem  utter- 
ly incredible  that  the  most  transient  influence  of  such  induction, 
should  be  productive  of  such  permanent  electrolytic  gyration  as  has 
been  above  specified.  Moreover,  it  is  inconceivable  that  the  parti- 
cles of  any  matter  should,  as  required  by  this  hypothesis,  mtrehf  by 
bein^  put  into  motion,  acquire  a  powerof  reciprocal  repulsion,  or  at- 
traction, of  which  it  were  otherwise  destitute. 

IS.  The  vortices  being  assimied  to  take  place  about  each  atom,  can- 
not severally  occupy  an  area  of  greater  diameter  than  can  exist  be- 
tween the  centres  of  any  two  atoms.  Of  course,  the  gyratory  force 
exercised  about  the  surface  of  a  magnet  by  the  aggregrate  movements 
of  the  vortices,  cannot  extend  beyond  the  surface  more  than  iialf  the 
diameter  of  one  of  the  minute  areas  of  gyration  alluded  to.  Where- 
fore, then,  do  these  gyrations,  when  similar  in  direction,  from  their 
concurrence  approach  each  other;  when  dissimilar  in  direction  from 
contrariety,  move  away,  even  when  situated  comparatively  at  a  great 
distance? 

19.  I  should  consider  Ampere's  theory  as  more  reasonable,  were  it 
founded  upon  the  existence  of  one  fluid  ;  since,  in  that  case,  vortices 
might  be  imagined  without  tl-.e  necessity  of  supposing  an  endless  and 
unacconntable  separation  and  reunion  of  two  sets  of  particles :  not 
only  devoid  of  any  property  capable  of  sustaining  their  alleged  opposite 
gyrations,  but  actually  endowed  with  an  intense  reciprocal  attraction 
which  must  render  such  gyrations  impossible.  But  even  if  grounded 
on  the  idea  of  one  fluid,  this  celebrated  Hypothesis  does  not  seem  to 
me  to  account  for  the  phenomena  which  it  was  intended  to  explain. 
If  distinct  portions  of  any  fluid  do  not  attract  o;*  repel  each  other 
when  at  rest,  wherefore  should  they  either  attract  or  repel  each  other 
when  in  motion.  Evidently  mere  motion  can  generate  neither  at- 
traction nor  repulsion.  Bodies  projected  horizontally  gravitate  with 
the  same  intensity,  and  consequently,  in  any  given  lime,  fall  to  the 
earth  through  the  same  perpendicular  distance,  whetlier  moving  with 
tiie  celerity  of  a  cannon  ball,  or  undergoing  no  impulse  excepting 
those  arising  from  their  ov/n  unresisted  weights. 

20.  The  objections  which  are  thus  shown  to  be  applicable  in  the 
case  of  liquids,  of  which  the  neighboring  particles  are  destitute  of  the 
reaction  requisite  to  produce  the  phenomena  requiring  explanation, 
must  operate  with  still  greater  force  when  ethereal  fluids  are  in  ques- 
tion, of  which  the  properties  are  positively  irreconcilal^la  with  the 
phenomena.  According  both  to  Franklin  and  Uufay,  bodies,  when 
similarly  electrified,  should  repel  each  other:  yet  in  point  of  fact,  col- 
lateral u'ires,  when  subjected  to  similar  voltaic  discharges,  and  of 
course  similarly  electrified,  become  reciprocally  attractive,  while  such 
wires,  when  dissimilarly  electrified  by  currents  which  are  not  analo- 
gous, become  reciprocally  repulsive. 

21.  Agreeably  to  Ampere,  an  iron   bar.  situated   within  a  coil  of 
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wire  subjected  to  a  galvanic  current,  is  magnetized,  because  the  cur- 
rent, in  the  wire,  is  productive  of  an  electrical  whirlpool  about  every 
particle  of  the  metal.  When  the  iron  is  soft,  the  magnetism,  and  of 
course  the  gyrations  of  which  its  magnetism  consists  by  the  premises, 
cease  for  the  most  part  as  soon  as  the  circuit  through  the  coil  is  broken; 
but  when  the  iron  is  in  the  more  rigid  state  of  hardened  steel,  the 
gyrations  continue  for  any  length  of  time  after  the  exciting  cause  has 
ceased. 

22.  This  theory  does  not  explain  wherefore  the  hardening  of  tlie 
steel  should  cause  the  gyration  to  be  more  difficult  to  induce  yet  more 
lasting  when  its  induction  is  effected.  Evidently  the  metallic  particles 
must  take  some  part  in  the  process  ;  since  it  is  dependent,  for  its  ex- 
istence and  endurance,  upon  their  nature  and  tlieir  state.  Yet  no 
function  is  assigned  to  these  particles.  In  fact,  it  is  inconceivable, 
either  that  they  can  participate  in,  or  contribute  to,  the  .supposed  gyra- 
tion. 

23.  The  electrical  fluid  in  an  iron  bar,  cannot  form  a  vortex  about 
each  particle,  all  the  vortices  turning  in  one  direction,  without  a  con- 
flict betweenthose  which  are  contiguous.  In  order  not  to  contiict  with 
each  other,  the  alternate  vortices  would  have  to  turn  in  different  di- 
rections, like  interlocking  cog-wheels  in  machinery.  But  in  that  case, 
if  magnetism  be  due  to  currents,  the  magneto-inductive  influence  of 
one  set  would  neutralize  that  of  tlie  other.  Again,  how  can  a  cur- 
rent, excited  by  a  battery  in  one  circuitous  conductor,  cause,  by  dyna- 
mic induction,  a  current  in  the  opposite  direction,  through  another 
conductor  parallel  to  the  first,  but  insulated  therefrom?  How  can  a 
current  of  quantity  in  a  ribbon  coil,  give  rise  to  one  of  intensity  in 
a  coil  of  fine  wire,  rushing  of  coarse  with  a  velocity  commensurate 
with  the  intensity  thus  imparted? 

24.  From  the  preceding  considerations,  and  others  which  will  be 
stated,  it  follows,  that  it  has  been  erroneously  inferred  that  the  only 
difference  between  galvanic  and  frictional  electricity  is  dependent  on 
quantity  and  intensity.  It  must  be  evident  that  there  is  a  diversity 
in  the  nature  of  these  affections  of  matter,  sullicient  to  create  a  line 
of  demarcation  between  them. 

25.  Having  stated  my  objections  to  the  electrical  theories  hereto- 
fore advanced,  it  may  be  proper  that  I  should  suggest  any  hvpotheti- 
cal  views  which  may  appear  to  me  of  a  character  to  amend  or  super- 
sede those  to  which  I  have  objected.  But  however  I  may  have  been 
emboldened  to  point  out  defects  which  have  appeared  to  me  to  be 
inherent  in  the  theories  heretofore  accredited,  I  am  far  from  presum- 
ing to  devise  any  substitute  which  will  be  unobjectionable.  I  am 
fully  aware  that  there  is  an  obscurity  as  respects  the  nature  and 
nuitual  influence  of  cliemical  affinity,  heat,  light,  electricity,  magne- 
tism and  vitality,  which  science  can  only  to  a  minute  extent  dispel. 

26.  The  hypothesis  which  I  novx^  deem  preferable,  is  so  much  in- 
debted to  the  researches  and  suggestions  of  Faraday  and  otliers,  that, 
were  it  true,  I  could  claim  for  myself  but  a  small  share  of  the  merit 
of  its  origination.     That  sagacious  electrician  employs  the  following 
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language:  "In  the  long  continued  course  of  experimental  inquiry, 
in  which  1  have  been  engas^ed,  thi^  general  result  has  pressed  upon 
me  constafitly,  namely,  the  tiecessity  of  admitting  two  forces  or 
directions  of  force,  combined  xuith  the  impossibility  of  separating 
these  two  forces  or  electricities  from  each  other.'' — Experimental 
Researches,  1163. 

27.  Subsequently  (1244)  after  citing  another  proof  of  the  insepar- 
abihty  of  tlie  two  electrical  forces,  he  alleges  it  to  '■'he  another  argu- 
ment in  favor  of  the  view  that  induction  and  its  concomitant  jjh^- 
nomena  depend  upon  a  polarity  of  the  particles  of  matter!" 

Supposed  grounds  for  a  Theory. 

28.  The  grounds  upon  which  I  venture  to  advance  a  theory,  are 
as  follows : — 

"The  existence  of  two  heterogeneous  polar  forces  acting  in  oppo- 
site directions,  and  necessarily  connate  and  co-existent;  yet  capable 
of  reciprocal  neutralization,  agreeably  lo  the  authority  of  Faraday 
and  others:  the  polarity  of  matter  in  general,  as  displayed  during 
the  crystalization  and  vegetation  of  salts:  also  as  made  evident  by 
Faraday's  late  researches,  and  the  experiments  and  observations  of 
Hunt:  the  very  small  proportion  of  the  space  in  solids,  as  in  the  in- 
stance of  potassium  and  other  metal,  which  con  be  occupied  by  the 
ponderable  atoms  ;  while  agreeably  to  the  researches  and  speculations 
of  Faraday  (rightly  interpreted),  the  residual  space  must  be  replete 
with  imponderable  matter.  The  experiments  and  inferences  of  Davy 
and  others,  tending  to  sanction  the  idea  that  an  imponderable  ethereal 
fluid  must  pervade  the  creation:  the  perfect  identity  of  ihe  polarizing 
eflects,  transiently  created  in  a  wire  by  subjection  to  a  galvanic  dis- 
charge, with  those  produced  by  the  permanent  polarizing  power  of  a 
steel  magnet:  the  utter  heterogeneousness  of  the  powers  of  galvanic 
and  frictional  electricity,  as  respects  ability  to  produce  sparks  before 
contact,  and  hkewise  of  the  polarities  which  they  respectively  pro- 
duce :  tlie  sounds  observed  severally,  by  Henry  and  Mairran,  as  being 
consequent  to  making  and  breaking  a  galvanic  circuit  through  a  con- 
ductor, or  magnetizing  or  demagnetizing  by  means  of  surrounding 
galvanized  coils." 

Proofs  of  the  existence  of  an  enormous  quantity  of  Imponderable 
flatter  in  JSletals. 

29.  It  has  been  most  sagaciously  pointed  out  by  Faraday,  that  four 
hundred  and  thirty  atoms  which  form  a  cube  of  potassium  in  the  me- 
tallic state  must  occupy  nearly  six  times  as  much  space  as  the  same 
number  of  similar  atoms  fill,  when  existing  in  a  cube  of  hydrated 
oxide  of  potassium  of  the  same  size;  which,  besides  seven  hundred 
metallic  atoms,  must  hold  seven  hundred  atoms  of  hydrogen  and 
fourteen  hundred  of  oxygen,  in  all  two  thousand  eight  hundred 
atoms;  whence  it  follows  that,  in  the  metallic  cube,  there  must  be 
room  for  six  times  as  many  atoms  as  it  actually  holds. 

30.  With  all  due  deference,  I  am  of  opinion  that  this  distinguished 
philosopher  has  not  been  consistent  in  assuming  that,  agreeably  to  the 
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Newtonian  idea  of  ponderable  atoms,  the  space  in  potassium  not  re- 
plete with  metal  must  be  vacant;  since,  according  to  facts  established 
by  his  researches,  or  resulting  therefrom,  an  enormous  quantity,  both 
of  the  causes  of  heat  and  of  electricity,  exists  in  metals.  Moreover, 
agreeably  to  his  recent  speculations,  those  causes  must  consist  of  ma- 
terial, independent,  imponderable  matter,  occupying  the  whole  of  the 
space  in  which  their  elRcacy  is  perceptible.  To  the  evolution  of  the 
imponderable  matter  thus  associated,  the  incandescence  of  a  globule 
of  potassium  on  contact  with  water,  may  be  ascribed,  since  it  is  the 
consequence  of  the  displacement  of  such  matter  by  the  elements  of 
water,  which,  in  replacing  it,  converts  the  metal  into  the  iiydrated 
oxide  called  caustic  potash. 

31.  The  existence  both  of  the  causes  of  electricity  and  heat  in 
metals,  is  likewise  confirmed  by  the  fact,  that  the  inductive  influence 
of  a  magnet  is  sufficient  to  cause  all  the  phenomena  of  heat,  electro- 
lysis, and  magnetism,  as  exemplified  by  the  magneto-electric  machine. 
Tlie  existence  of  the  cause  of  heat  in  metals  is  also  evident  from  the 
ignition  of  an  iron  rod  when  hammered,  or  the  deflagration  of  wire 
by  the  discharge  of  a  Leyden  battery. 

32.  The  superiority  of  metals  as  electrical  conductors,  may  be  the 
consequence  of  the  pre-eminent  abundance  of  imponderable  matter 
entering  into  their  composition,  as  above  alluded  to  in  the  case  of 
potassium. 

33  Graham,  in  his  Elements,  treating  of  electricity,  alleges  that  the 
"great  discoveries  of  Faraday  have  completely  altered  the  aspect  of 
tliis  department  of  science,  and  suggests  that  all  electrical  phenomena 
whatever  involve  the  presence  of  matter."  Unless  the  distinguished 
author,  from  whom  this  quotation  is  made,  intended  to  restrict  the 
meaning  of  the  word  matter  to  ponderable  matter,  there  was  no 
novelty  in  the  idea  tliat  electrical  phenomena  involve  the  presence  of 
matter,  since  the  iiypotheses  of  Franklin  and  Uufay  assume  the  ex- 
istence of  one  or  more  imponderable  material  fluids.  But,  on  the 
other  hand,  if  the  meaning  of  the  word  matter  is  only  to  comprise 
that  which  is  ponderable,  the  allegation  is  inconsistent  with  the  au- 
thority cited.  According  to  the  researches  of  Faraday,  there  is  an 
enormous  electrical  power  in  metals, and  according  to  his  speculations, 
such  powers  must  be  considered  as  imponderable  material  principles, 
pervading  the  space  within  which  they  prevail,  independently  of  any 
ponderable  atom  acting  as  a  basis  for  material  properties;  the  ex- 
istence of  such  atoms  being  represented  as  questionable. 

Electrical  Phenomena  attributed  to  Stationary/,  or  TJndulatory , 
*  Polarization. 

34.  It  having  been  shown  that  in  electrical  discharges  there  cannot 
reasonably  be  any  transfer  of  matter,  so  as  to  justify  the  idea  of  tlieir 
being  efllected  either  by  one  current  or  by  two  currents,  the  only  alter- 
native seems  to  be  that  the  phenomena  are  due  to  a  progressive  affec- 
tion of  the  conducting  medium,  analogous  in  its  mode  of  propaga- 
tion to  waves,  as  in  the  case  of  liquids,  or  the  aerial  or  ethereal  un- 
dulations to  which  sound  and  light  are  ascribed.     (1,  2,  3,  &c.,  &.c.) 
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35.  The  idea  intended  to  be  conveyed  by  the  word  wave,  as  ap- 
plied in  common  to  the  undulatory  affections  above  mentioned,  and 
that  wliich  is  conceived  to  be  the  canse  of  the  phenomena  usnally 
ascribed  to  one  or  more  electrical  currents,  requires  only  that  there 
should  be  a  state  of  matter,  which,  while  it  may  be  utterly  different 
from  either  of  those  which  constitute  the  waves  of  water,  light,  or 
sound,  may,  nevertheless,  like  either,  pass  successively  from  one  por- 
tion of  a  mass  to  another. 

36.  The  affection  thus  designated  may  be  reasonably  distinguished 
from  other  waves,  as  a  wave  of  polarization,  since  the  wire  acts,  so 
long  as  subjected  to  the  reiterated  discharges  of  a  voltaic  series,  as  if 
it  were  converted  into  innumerable  small  magnets,  situated  like 
tangents  to  radii  proceeding  from  its  axis. 

37.  But  if  a  polarizable  medium  be  requisite  to  electrical  dis- 
charges, since  they  j)ass  through  a  space  when  devoid  of  ponderable 
matter,  there  must  be  some  imponderable  medium  through  which 
they  can  be  effected.  Hence  we  have  reason  to  infer  that  there  is  an 
imponderable  matter  existing  throughout  all  space,  as  well  as  within 
conductors,  which  is  more  or  less  the  medium  of  the  opposite  waves 
essential  to  electric  discharges.  Quoting  his  own  language,  Davy's 
experiments  led  him  to  consider  "that  space,  (meaning  void  space,) 
where  there  is  not  an  appreciable  quantity  of  this  matter,  (meaning 
ponderable  matter.)  is  capable  of  exhibiting  electrical  phenomena:" 
also  that  such  phenomena  "are  produced  by  a  highly  subtile  fluid  or 
fluids."  ^Moreover,  that  "it  may  be  assumed,  as  in  the  hypothesis  of 
Hooke,  Euler,  and  Huygens,  that  an  ethereal  matter  susceptible  of 
electrical  affections  fills  all  space." 

3S.  Agreeably  to  tlie  suggestions  above  made,  all  ponderable  matter 
which  is  liable  to  be  electrified  internally  by  electrical  discharges, 
may  be  considered  as  consisting  of  atoms  composed  of  imponderable 
elhereo-electric  particles  in  a  state  of  combination  with  ponderable 
particles,  analogous  to  that  which  has  been  supposed  to  exist  between 
such  particles  and  caloric  when  causing  expansion,  liquidity,  or  the 
aeriform  state.  Atoms  so  constituted  of  ethereal  and  ponderable 
particles,  may  be  designated  as  ethereo-ponderable  atoms.* 

39.  A  quiescent  charge  of  frictional  electricity^,  only  affecting  the 
superficies  of  any  ponderable  mass  with  which  it  may  be  associated, 
and  having  no  influence  upon  the  component  ethereo-ponderable 
atoms  severally,  is  not  to  be  ascribed  to  redundancies  or  deficiencies 
of  the  ethereal  matter,  but  to  different  states  of  polarization  produced 
in  different  sets  of  the  panicles  of  such  matter  existing  about  the 

*  Pouillet  suggests  that  when  the  passage  of  a  ray  of  light  through  glass,  is, 
influenced  by  a  powerful  magnet,  agreeably  to  the  experiments  of  Faraday, 
"consistently  with  the  undulatory  theory  of  light,  it  is  the  ether  of  the  body  sub- 
mitted to  the  experiment,  which  would  be  modified  by  the  magnetism,  and  that 
it  would  be  very  difficult  to  recognise  whether  it  is  modified  without  any  partici- 
pation of  the  ponderable  matter  v/iih  which  it  is  so  intimately  connected."  Thus 
the  existence  of  matter,  composed  of  ethereal  as  well  as  ponderable  particles,  is 
sustained  by  all  the  evidence  which  has  been  brought  to  uphold  the  unduiatorv 
theory  of  light.— L.  E.  S,-  D.  ritil.  Ma^.  ^^c.for  fSlG,  Vol.  •2Sth,page  335. 
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electrifiable  bodies.*  Daring  the  action  of  an  electrical  machine, 
these  particles  are  polarized  by  the  opposite  polarities  transiently  in- 
duced in  the  surfaces  subjected  to  friction;  one  set  of  particles  going 
with  the  electric,  the  other  remaining  wiili  the  rubber. 

40.  The  particles  thus  oppositely  polarized,  severally  divide  their 
appropriate  polarities  with  other  ethereal  matter  surrounding  the  con- 
ductors, and  this,  when  insulated,  is  retained  until  a  furtlier  polari- 
zation results  from  the  same  process.  Thus  are  the  ethereo-electric 
atmospheres  respectively  surrounding  the  positive  and  negative  con- 
ductors oppositely  polarized,  and  consequently  charged  to  the  degree 
which  the  machine  is  competent  to  induce.  Under  these  circum- 
stances, if  a  rod  be  made  to  form  between  them  a  conducting  com- 
munication, by  touching  each  conductor  with  one  of  its  ends,  the 
polarities  of  the  ethereo-electric  atmospheres  by  which  they  are  sever- 
ally surrounded,  propagate  themselves,  by  a  wave-like  process,  over, 
and  more  or  less  through,  the  rod,  according  to  its  natiu'e  and  dimen- 
sions, so  as  to  meet  midway,  and  thus  produce  reciprocal  neutraliza- 
tion. 

41.  AVHien  the  oppositely  polarizing  waves,  generated  by  friction,  as 
above  described,  are  by  means  of  a  conducting  communication  trans- 
mitted to  the  surfaces  of  a  coated  pane,  the  two  different  portions  of 
the  electro-ether,  there  existing,  are  severally  polarized  in  opposite 
ways,  one  being  endowed  with  the  properties  usually  called  vitreous, 
or  positive,  the  other  with  those  usually  called  resinous,  or  negative. 
In  fact,  the  two  polarized  atmospheres  thus  created,  may  be  conve- 
niently designated  as  the  ^^two  electricities,''^  and  alluded  to  in  the 
language  heretofore  employed  in  treating  of  plienomena,  agreeably 
to  the  hypothesis  which  assumes  the  existence  of  heterogeneous  fluids, 
instead  of  heterogeneous  polarities. 

42.  Of  course  it  will  follow,  that  the  oppositely  polarized  ethereal 
atmospheres  thus  produced,  one  on  each  surface  of  the  electric  wiiich 
keeps  them  apart,  must  exercise  towards  each  other  an  attraction 
perfectly  analogous  to  thai  which  has  been  supposed  to  be  exercised 
by  the  imaginary  heterogeneous  electric  fluids  of  Dufay.  The  elec- 
tro-ether t  being  elastic,  a  condensation  over  each  of   the  charged 

*The  word  statical,  has  been  used  to  designate  phenomena  which  are  the  etTects 
of  electricity  when  at  rest,  as  when  accumulated  upon  conductors  or  the  surfaces 
of  panes  or  jars.*  Phenomena  which  are  supposed  to  arise  I'rom  electricity  in 
motion  (forming  a  current),  are  designated  as  dynamic.  Thus  Avhen  charging 
one  side  of  a  pane,  produces  the  opposite  state  in  the  other,  the  effect  upon  the 
latter  is  ascribed  to  statical  induction;  but  when  a  discharge  of  electricity  through 
one  wire,  causes  a  current  in  another,  forming  an  adjacent  circuit,  the  result  is 
ascril)ed  to  dynamic  induction.  This  method  of  designation  is  employed  whether 
the  alleged  current  be  owing  to  electricity  generated  by  friction,  as  in  the  case  of 
a  machine,  or  generated  by  chemical  reaction,  as  in  the  case  of  a  galvanic  battery.. 
A  good  word  is  wanting  to  distinguish  electricity,  when  produced  by  friction,  from 
electricity  produced  by  galvano-chemical  reaction  :  for  want  of  a  better,  I  will 
resort  to  that  employed  by  Noad  (frictional),  which  has  the  advantage  of  being 
selfexplanatory. 

f  As  the  word  ether  is  used  in  various  senses,  the  syllables  "electro^'  being  pre- 
fixed, serve  to  designate  that  which  is  intended. 

*  See  my  Compendium  for  Treatise  on  Electricity,  pages  26—29. 
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surfaces,  proportionable  to  the  attractive  force,  must  ensue;  while 
over  the  surface  of  an  electrified  conductor,  the  siniiiarlj^  polarized 
atoms  not  being  attracted  by  those  in  an  oppositely  polarized  atmos- 
phere beneath  the  surface,  tend,  by  their  reciprocally  repulsive  re- 
agency,  to  exist  further  apart  than  in  a  neutral  state.  Hence,  the 
electro-ether,  as  it  exists  over  the  surface  of  an  insulated  conductor, 
is  rendered  rarer,  while,  as  existing  over  the  surfaces  of  charged 
panes  or  Leyden  jars,  it  must  be  in  a  state  of  condensation.*  And, 
consequently,  while  the  space  perceptibly  electrified  by  the  charge  of 
a  conductor,  for  equal  areas  and  charging  power,  is  much  more  ex- 
tensive than  the  space  in  which  the  charge  of  a  coated  pane  is  per- 
ceptible, the  striking  distance  being  likewise  much  greater;  yet  upon 
any  body  successively  subjected  to  a  discharge  from  each,  the  effect 
will  be  more  potent  when  produced  by  means  of  the  pane. 

Ignition,  Electrolysis,  and  Magnetism,  Secondary  Effects  of  Fric- 
iional  Discharges:  or,  in  other  tcords,  of  Polarizing  Electro- 
ethereal  fVaves. 

43.  In  proportion  as  a  wire  is  small  in  comparison  with  the  charge 
which  it  may  be  made  the  means  of  neutralizing,  the  conducting 
power  seems  to  be  more  dependent  on  the  sectional  area,t  and  less 
upon  the  extent  of  surface.  The  reciprocal  repulsion  of  the  similar- 
ly polarized  ethereal  particles  must  tend  always  to  make  them  seek  the 
surface,  but  at  the  same  time  their  attraction  for  the  ethereo-pondera- 
ble  particles  composing  the  wire  has  the  opposite  effect,  and  tends  to 
derange  these  from  their  normal  polar  state  of  quiescence.  Comli 
mensurate  with  the  extent  in  which  this  state  is  subverted,  is  the  re- 
sulting heat,  electrolytic  power,  and  electro-magnetic  influence.  The 
phenomena  last  mentioned,  are,  however,  secondary  effects  conse- 
quent to  the  participation  of  the  ethereo-ponderable  matter  in  the 
undulations  resulting  from  the  statical  discharge. 

44.  Such  effects,  making  allowance  for  the  extreme  minuteness  of 
the  time  occupied  by  the  process,  are  probably,  in  all  cases,  propor- 
tional to  the  degree  in  which  the  ponderable  matter  is  affected,  up  to 
the  point  at  which  it  is  dissipated  by  deflagration  ;  but  the  duration 
of  a  statical  discharge  being  almost  infinitely  minute  for  any  length 
of  coil  which  can  conveniently  be  subjected  thereto,  the  electro- 
magnetic and  other  effects  of  a  statical  discharge,  are  not  commensu- 
rate with,  the  intensity  of  the  affection  of  the  wire. 

45.  There  is,  in  fact,  this  additional  reason  for  the  diversity  between 
the  electro-magnetic  power  of  a  statical  discharge,  as  compared  with 
that  of  the  voltaic  series:  any  wire  which  is  of  suflicient  length  and 
tenuity  to  display  the  maximum  power  of  deflagration  by  the  former, 
cannot  serve  tor  the  same  purpose  in  the  case  of  the  latter.  More- 
over, the  form  of  a  helix  closely  wound,  so  that  the  coatings  may 

*See  my  communication  on  "Free  Electricity,"  in  Siiliman's  American  Journal 
of  Science,  Vol.  JII.,  New  Series,  number  lor  May,  1817. 

f  The  sectional  area  of  a  conductor  is  the  area  of  the  superficies  which  would 
be  exposed  by  cutting  it  through  at  right  angles  to  its  axis. 
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touch,  which  is  that  most  favorable  for  the  reiteration  of  the  magnetic 
infhience  of  the  circuit  upon  an  iron  rod,  cannot  be  adopted  in  the 
case  of  statical  discharges  of  high  intensity,  since  the  proximity  of 
tlie  circumvohitions  would  enable  tlie  ethereal  waves,  notwithstand- 
ing the  interposition  of  cotton  or  sillc,  to  cross  superficially  from  one 
to  tlie  other,  parallel  to  the  axis  of  the  included  iron,  instead  of  pur- 
suing the  circuitous  channel  afforded  by  the  helix  with  the  intensity 
requisite  to  the  polarization  of  the  ponderable  atoms. 

(To  be  Continued.^ 


vi  Plan  fur  Obtaining  Pare  IVater  from  the  Atmosphere,  for  the. 
Supply  of  Vessels  at  Sea,  and  other  purposes.  By  John  Thomson. 

TO    THE    COMMITTEE  OX  PUBIICATIOXS  OF  THE    JOURNAL  OF  THE    FRANKLIX  IXSTITCTE. 

Gentlemen :  —  Considering  the  necessity  of  water,  as  drink,  to 
the  existence  of  man,  and  that  much  real  suffering  and  death  has 
occurred  upon  the  open  ocean,  from  the  want  of  it,  I  beg  leave  to 
express  my  fixed  opinion,  that  pure  water  for  drink  may  be  extracted 
from  the  atmosphere,  in  a  sufficient  quantity  to  be  of  some  service  to 
the  maritime  community,  and  at  a  sufficiently  cheap  rate  to  warrant  a 
trial  upon  a  large  scale.  My  researches  and  experiments  prove  satis- 
factorily that  the  atmospheric  air  of  every  climate  is  more  or  less 
charged  with  watery  vapor,  according  to  its  temperature  and  locality, 
holding  in  solution  from  -^-^  to  -^i^  part,  by  weight,  of  water — that  a 
cubic  foot  of  air  at  6(i'^  is  capable  of  holding  in  solution  about  S  grains 
of  water — that  the  capacity  of  air  for  holding  water  increases  with  the 
temperature — and  that  in  a  tropical  climate,  and  over  the  ocean,  it  is 
at  all  times  nearly  saturated  with  vapor.  This  water,  which  is  chemi^ 
cally  combined  with  the  air,  shows  itself  at  all  times,  when  subjected 
to  a  diminished  temperature,  independent  of  electricity — and  hence 
we  have  dews,  fogs,  rain,  &c.,  under  the  operations  of  nature.  But 
that  which  nuist  strike  the  attention  of  every  person,  and  which  pro- 
ceeds from  the  same  cause,  is  the  drops  of  water  that  collect  upon  the 
outside  of  a  jug  of  cold  water  on  a  warm  summer  day. 

I  am  well  aware  of  the  process  of  distilling  sea  water,  which  has 
long  been  practised  with  tolerable  success,  but  fuel  is  not  always  to 
be  had  ;  neither  is  the  drink  thus  obtained,  as  pure  as  could  be  wished. 

I  have  never  met  with  any  proposal  for  obtaining  fresh  water  arti- 
ficially, at  sea,  without  the  expense  of  chemicals.  The  plan  which  I 
am  about  to  propose,  has  such  advantage,  and  may  nevertheless  go 
under  the  designation  of  distillation,  although  I  dispense  with  fire;  for 
I  propose  to  condense  the  warm  air  of  the  atmosphere  by  the  cold 
water  of  the  ocean.  I  have  attended  to  the  temperature  of  the  air  in 
different  latitudes,  as  also  to  its  humidity  and  the  dew  point.  I  have 
likewise  observed  the  degrees  of  heat  that  characterize  the  waters  of 
a  tropical  sea  from  others  more  remote  from  the  equator,  and  the 
depths  at  wliich  a  given  temperature  of  the  ocean  may  be  had, 
together  with  the  currents  which  circulate  both  the  ocean  and  the 
atmosphere  of  the  globe — all  of  which  shows  much  intelligence  and 
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labor  in  the  experimentalists  in  these  various  branches  of  natural 
philosophy.  But  still  I  have  to  regret  a  want  of  experiments  for  the 
temperature  of  the  ocean  at  smaller  depths;  although  I  find,  from  the 
many  experiments  that  have  been  made  by  soundings,  that  there  is  a 
degree  of  cold  in  the  ocean,  (though  at  very  great  depths,)  far  beyond 
what  is  necessary  for  my  purpose  as  a  condensing  medium,  the  ob- 
taining of  which  at  the  surface,  seems  to  me  the  only  point  at  issue  to 
crown  my  undertaking  with  success.  Pursuing  this  one  point,  I  find 
that  the  currents  of  the  ocean,  in  sweeping  along  the  bottom,  are  oc- 
casionally obstructed  by  banks,  &c.,  which  lift  the  cold  waters  up,  and 
that  even  after  mingling  with  the  upper  and  warmer,  the  temperature 
is  so  much  changed,  that  the  thermometer  was  at  one  time  seriously 
talked  of  as  a  necessary  nautical  instrument,  for  descrying  danger 
when  nearing  land.  The  knowledge  of  hydraulics  and  hydrostatics 
emboldens  me  to  say  that  a  pipe  could  be  let  down  from  a  float  at 
anchor,  over  some  well  selected  bank,  reaching  to  a  depth  sufEcient  to 
bring  up  these  bottom  waters,  and  that  the  motion  of  the  under  cur- 
rent is  amply  sufficient  to  continue  a  circulation  (as  only  a  circulation, 
and  not  a  lifting,  of  the  waters  is  what  is  required)  of  the  cold  stream 
in  the  pipe,  and  through  the  machine,  without  the  use  of  any  other 
power — whilst  a  windsail  could  convey  a  continuous  current  of  atmos- 
pheric air  through  the  apparatus  to  be  acted  on  by  the  water,  as  in 
a  common  distilling  operation — the  average  velocity  of  the  wind  over 
the  ocean  being  estimated  at  IS  miles  per  hour  throughout  the  year. 

In  the  summer  of  1S45,  I  instituted  a  series  of  experiments  with  a 
machine  I  had  made,  and  with  the  results  of  which  I  was  highly 
pleased;  but  other  business  interfering,  1  have  never  found  it  possible 
to  renew  my  enquiries  upon  the  subject.  The  worm  with  which  I 
operated  was  of  tin,  a  little  over  half  an  inch  in  diameter,  and  about 
IS  feet  in  length,  having  an  inner  surface  of  about  Si  square  feet. 
This  pipe,  being  coiled,  1  set  into  a  tub  of  water,  the  two  ends  extend- 
ing above  the  surface.  At  each  experiment  the  water  in  the  tub  was 
kept  at  a  fixed  temperature,  and  thus,  with  the  worm  immersed,we 
blew  a  current  of  air  through  the  pipe,  by  means  of  a  pair  of  com- 
mon bellows.  In  this  rude  and  laborious  manner,  we  succeeded  at 
all  times  in  obtaining  water  from  the  atmosphere — the  state  of  the 
/;c/?'ome/e/' seemingly  having  no  influence  on  this  branch  of  philoso- 
phical enquiry.  Some  of  these  experiments  were  performed  in  the  hot 
sunshine,  and  others  in  the  shade. 

I  find  from  my  notes,  July  15,  two  trials.  The  condensing  medium 
in  the  box  was  cooled  by  ice  to  38° — the  atmosphere  being  S3°.  The 
produce  of  water,  after  working  half  an  hour,  was  over  half  an  ounce, 
or  a  good  table-spoonful.  Both  trials  were  conducted  under  the  same 
circumstances,  and  with  equal  results. 

Again,  August  10th — two  experiments.  The  time  of  each  opera- 
tion was  two  hours.  In  the  first,  the  condensing  medium  was  spring 
water,  at  54°,  the  atmosphere  77° — produce,  Ij^  ounces  of  water. 
The  air,  after  passing  througii  the  worm,  was  reduced  to  61°,  having 
lost  16°.  Second  experiment — Condensing  medium  reduced  by  ice,  to 
37° — atmosphere,  80° — produce,  2 3^°  ounces.     The  air  at  its  exit,  4y°, 
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having  lost  31°.  Thus,  from  these  last  two  experiments,  I  remark  that 
it  is  not  proportionately  advantageous  to  reduce  the  temperature  of 
the  air  to  a  very  low  degree,  in  passing  through  the  worm — for  ob- 
serve, in  the  last  mentioned  trial,  I  reduced  the  air  about  double  of  the 
former,  and  only  received  }J  by  so  doing,  which  establishes  a  very 
material  point  regarding  practical  operations  on  a  large  scale,  viz: 
that  to  extract  a  few  degrees  of  heat  from  the  air  of  a  high  tempera- 
ture, yields  over  double  of  the  same  reduction  of  a  lower  temperature; 
and  further,  that  a  condensing  medium,  such  as  I  propose,  may  be 
obtained,  and  that  frigorific  mixtures  are  of  little  service.  I  do  not 
propose  to  extract  all  the  vapor  that  may  be  contained  in  the  current  of 
air  through  the  machine,  but  only  that  portion  contained  in  the  higher 
numbers  in  the  scale  of  temperature.  Although  I  have  mentioned 
only  a  few  of  my  many  experiments,  I  hope  it  will  be  evident  that 
the  plan  is  practicable,  and  I  mention  with  pride,  the  obtaining  from 
the  hot  air,  under  a  burning  sun,  a  full  tumbler  of  pure  water,  in  four 
hours,  whilst  my  pipe  had  only  the  limited  surface  of  3i  square  feet, 
together  with  the  disadvantage  of  an  inland  situation,  where  the 
moisture  is  more  limited  than  at  sea. 

It  was  my  original  design  that  each  ship  should  carry  its  own  ap- 
paratus for  obtaining  fresh  water,  but  from  the  conflicting  statements 
regarding  the  cold  existing  a  few  feet  below  the  surface,  I  have  dis- 
carded the  idea,  and  now  advocate  with  confidence  the  plan  which  I 
have  submitted  to  you. 

The  various  currents  in  the  ocean  are  likely  so  to  affect  the  object 
at  which  we  aim,  owing  to  their  difference  of  temperature,  that  I 
pointedly  urge  a  good  selection  of  situation.  To  illustrate  this  differ- 
ence, take  the  Equatorial  and  the  Guinea  currents,  which  run  parallel, 
but  in  contrary  directions,  upwards  of  1000  miles,  and  differ  in  their 
temperature  10°  or  12°. 

I  might  insert  a  table  of  temperatures  for  both  the  air  and  the 
water,  for  all  the  different  latitudes,  but  I  deem  it  superfluous.  Suf- 
fice it  that  the  mean  temperature  of  the  air,  the  year  round,  both  day 
and  night,  between  the  tropics,  varies  from  85°,  which  is  at  the  equator, 
to  about  77°  at  about  the  latitude  of  the  tropics,  and  that  however  the 
thermometer  may  range,  it  is  more  regular  over  the  ocean,  and  never 
rises  as  high  at  sea,as  on  the  main  land. 

The  temperatures  of  the  waters  of  the  ocean,  although  less  known, 
are  nevertheless  found  to  vary  considerably.  In  the  tropical  seas,  as 
well  as  in  the  temperate  zones,  the  temperature  diminishes  in  a  geo- 
metrical progression,  while  the  depth  is  taken  arithmetically,  and  al- 
though the  waters  of  the  sea,  in  any  latitude,  or  in  any  season,  cannot 
exceed  86°,  yet  the  bottom  has  often  been  found  between  30°  and  40°. 

In  conclusion,  I  consider  a  detailed  proposal  for  further  operations, 
having  for  its  object  the  production,  reproduction,  or  manufacture  of 
water  from  the  atmosphere,  for  the  use  of  the  shipping  interest  navi- 
gating the  warmer  seas,  as  inadvisable  upon  my  part.  Modifications 
can  be  made  of  my  simple  apparatus,  to  an  indefinite  exlent,  by  con- 
centrate tubes  within  each  other,  or  otherwise,  whilst  the  float  may 
be  of  any  size,  so  as  to  supply  the  shipping  as  a  watering  place,  safe 

18* 
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from  hostile  shores  and  circuitous  routes,  &c.  I  would  only  add,  that 
if  this  should  meet  with  a  favorable  reception,  I  will  he  happy  to  add 
anything  further  that  may  have  occurred  in  my  experiments,  and 
omitted  here. 

Philadelphia,  Dectmher,  1847. 


t/5  Description  of  Col.  Long's  Composite  Bridge.     Secured,  March 
10,  1845,  and  Patented,  November  13,  1847. 

The  Composite  Bridge  is  so  called  from  the  fact,  or  circumstance, 
that  it  comprehends  the  principles  of  the  Brace  and  Suspension 
Bridges,  patented  iu  1839,  combined  and  rendered  co-operative  in  the 
truss-frames  of  a  single  bridge,  and  is  composed  of  two  or  more  sin- 
gle, double,  triple,  or  quadruple  truss-frames,  stayed,  supported,  and 
strengthened,  by  tlie  aid  of  such  transverse  and  lateral  braces,  arch 
braces,  flooring,  Sec,  &c.,  as  may  be  deemed  most  suitable  for  these 
purposes.  This  bridge  is  distinguished  from  other  bridges  heretofore 
invented  and  now  in  use,  by  certain  differences  and  combinations  in 
the  arrangemeiits  and  operations  of  its  parts,  which  will  be  duly  con- 
sidered in  the  specification. 

Each  truss-frame  of  the  Composite  Bridge  comprises  the  following 
parts,  all  composed  of  timbers  of  uniform,  or  nearly  uniform,  trans- 
verse dimensions,  varying  from  one  to  four  inches  in  thickness,  and 
from  six  to  fifteen  inches  in  width,  their  respective  lengths  being  va- 
riable, according  to  the  positions  they  respectively  occupy  in  the  truss- 
frames.  These  parts  are  as  follows,  viz  : — strings  and  splices  ;  main 
suspensor  braces;  posts  or  vertical  ties;  main  thrust  braces;  brace 
bolsters,  or  brace  gluts  ;  brace  keys,  or  wedges; — together  with  such 
arch  braces;  lateral  and  transverse  braces;  flooring;  roofing;  bolstering; 
trenailing,  &:c.,  as  have  heretofore  been  employed  in  bridge  building, 
or  mav  hereafter  be  deemed  expedient  in  structures  of  this  nature. 

The  strings  and  their  splices  are  similar  in  all  respects  to  those  em- 
ployed in  the  suspension  bridge  before  mentioned.  (See  description, 
vol.  xxiv.,  2nd  series,  page  325.) 

The  main  suspensor  braces  are  inserted  in  the  truss-frame,  in  the 
same  manner  as  specified  in  the  patent  for  thvi  suspension  bridge  be- 
fore alluded  to;  fsee  description,  vol.  xxiv,  2nd  series,  page  327;)  but 
are  so  arranged  in  their  connexion  with  other  parts  of  the  truss-frame, 
that  they  are  enabled  to  act  both  by  tension  and  by  thrust,  or  by 
either  of  these  forces,  according  to  the  stresses  or  actions  to  which  the 
posts  and  main  thrust  braces  of  the  truss  frame,  are  subjected.  These 
braces  are  so  arranged  that  they  may  act  alternately  as  main  braces, 
and  as  counterbraces,  according  as  the  exigencies  of  the  case,  or  the 
stresses  upon  the  bridge  may  require  the  one  or  the  other  of  these 
actions. 

Note.  The  main  suspensor  braces  n^iay  be  rendered  cnnlraclilc,  hy  introducing,  in 
connexion  therewith,  splicing  pieces,  gibs,  keys.  Sec,  after  the  manner  observed  ia 
the  application  of  these  parts  to  the  splicings  of  the  inferior  arch  braces  of  the 
brace  bridge,  except  that  they  are  so  arranged  as  to  reduce,  instead  of  increasing, 
the  length  of  the  braces.    (PI,  IV.,  fig.  2,  vol.  xxiv.) 
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l^he  posts  ox  vertical  //es,  instead  of  abutting  against  the  strings 
as  in  tlie  suspension  bridge,  or  of  being  confined  between  the  siring 
pieces,  by  means  of  gibs  and  keys,  as  in  the  brace  bridge,  passthrongh 
and  between  the  string  pieces,  as  in  the  latter,  and  are  confined  by 
means  of  trenails,  or  other  similar  fastenings,  passing  through  them 
and  the  strings.  The  posts  occupy  the  same  spaces  between  the  string 
pieces,  as  those  occupied  by  the  suspensor  braces,  and  have  their 
extremities  exteriorly  of  the  strings,  so  scarfed  and  adjusted  as  to  bring 
them  respectively  into  close  contact  with  the  edges  of  the  braces  with 
which  they  are  associated.  Their  operation  is  such  as  to  keep  the 
upper  and  lower  strings  of  the  truss  frame  at  fixed  distances  asunder, 
obviating  any  and  every  tendency,  whether  to  increase  or  diminish 
their  distances. 

Note.  Whenever  there  is  occasion  to  ensure  and  maintain  the  action  by  tension 
in  the  main  suspensor  braces  (together  with  that  by  thrust  in  the  main  thrust  braces) 
it  is  expedient  to  employ,  in  connexion  with  the  posts,  stretchers,  composed  of 
splicing  pieces,  gibs,  and  keys,  &c.,  after  the  same  manner  as  those  employed  in 
the  inferior  arch  braces  of  the  brace  bridge,  by  means  of  which  the  distances  be- 
tween the  upper  and  lower  strings  may  be  increased  or  diminished  at  pleasure. 
This  arrangement  contemplates  merely  the  action  of  thrust  in  the  posts,  and  not 
that  of  tension. 

The  main  thrust  braces  occupy  the  relative  positions  assigned  to  the 
main  braces  in  the  specification  of  the  brace  bridge  before  cited.  The 
parts  of  whicii  each  brace  is  composed  are  clamped  together  by  means 
of  trenails,  or  screw  bolts  and  blocks,  or  gluts  interwoven  between 
the  parts,  in  such  a  manner  as  to  keep  them  all  in  their  appropriate 
relative  positions.  The  number  of  brace-pieces  iu  each  panel  of  tlie 
truss-frame,  is  the  same  as  the  number  of  string-pieces  in  each  of  tlie 
strings,  instead  of  being  the  same  as  the  number  of  spaces  between 
the  string-pieces;  and  instead  of  abutting  against  the  posts,  they  abut 
against  the  string-pieces  or  brace  bolsters;  moreover,  instead  of  beino 
closely  connected  to  the  posts,  by  means  of  tuscums  and  shoulders, 
their  extremities  are  rendered  movable  along  the  strings,  by  means 
of  bolsters  or  gluts,  and  keys  or  wedges,  whereby  the  trussing  of  the 
bridge  is  effected  in  a  manner  different  from  any  method  heretofore 
adopted  for  this  purpose.  The  main  thrust  braces  may  be  inserted  in, 
or  withdrawn  from,  the  truss  frame  at  pleasure. 

Note  I.  Instead  of  the  relative  positions  assigned,  as  above,  to  the  main  thrust 
braces,  it  is  sometimes  expedient  to  introduce  these  parts  in  a  manner  to  extend 
diagonally  through  two  or  more  panels,  and  to  subserve  the  purpose  of  side  arch 
braces,  as  well  as  those  of  main  braces.  The  arrangement  here  contemplated,  is 
such  that  two  sets  of  braces  may  rise  from  the  lower  string,  at  and  near  tlie  second 
post  of  the  span,  counting  from  the  abutment  or  pier:  one  set  extending  through  the 
second  panel,  and  the  other  through  the  second  and  third  panels  fiom  the  abutment 
or  pier;  also,  that  tvvo  other  sets  may  run  in  like  manner,  at  and  near  the  foot  of 
the  third  post:  one  set  extending  throug-h  the  third  and  fourth,  and  the  other 
through  the  third,  fourth,  and  fil^ih  panels,  from  the  abutment  or  pier.  This  ar- 
rangement is  duly  represented  in  the  accompanying  drawings.  (See  Pi.  II.,  vol.  ii, 
ord  series,  page  17G.) 
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Note  II.  It  is  sometimes  advisable  to  fortify  the  truss  frames  by  inserting  extra 
braces,  especially  in  the  first  and  second  panels  from  the  abutment  or  pier,  in  con- 
nexion with  the  main  suspensor  braces  and  the  posts.  The  extra  brace?  rise  from 
the  lower  string  about  midway  of  the  abutment  or  pier  panel,  or  immediately  back 
of  the  suspensor  braces  at  their  points  of  connexion  with  the  lower  string,  cross 
the  suspensor  braces  and  the  posts  obliquely,  and  terminate  at  the  lower  side  or 
edge  of  the  string;  the  extremities  of  the  extra  braces  abutting  against  the  upper 
and  lower  strings.  The  extra  braces  may  comprise  the  same  number  of  parts  as 
the  main  thrust  braces,  and  may  be  confined  in  their  places  by  means  of  trenails 
passing  through  them  and  the  posts  and  suspensor  braces,  at  the  points  of  inter- 
section of  the  latter,  by  the  extra  braces. 

The  brace  bolsters  are  situated  at  the  extremities  of  the  maia 
thrust  braces,  occupying  a  position  between  these  extremities  and  two 
alternate  angles  of  each  panel  of  tlie  truss  frame,  and  serving  as  re- 
cipients of  tlie  thrust  or  action  communicated  by  the  main  thrust 
braces.  The  length  of  the  bolsters  is  at  least  equal  to  the  horizontal 
thickness  of  each  string.  Their  transverse  section  is  in  the  form  of 
a  trapezoid,  with  two  right  angles  at  its  back,  and  one  oblique  side 
opposite  to  the  back.  The  base  of  tlie  bolster  is  apphed  to  the  string, 
and  its  bade  to  the  post.  The  obliquity  of  the  sloped  side,  is  such  as 
to  form  a  right  angle,  or  nearly  a  right  angle,  to  the  direction  of  the 
main  thrust  brace.  On  the  back  of  each  bolster,  or  the  side  applied 
to  the  post,  recesses  are  formed  in  the  bolster,  adapted  to  the  recep- 
tion of  keys  or  wedges,  which  are  inserted  between  the  edges  of  the 
post  and  bolster  as  a  means  of  forcing  the  latter  together  with  the 
end  of  the  brace  to  slide  along  the  string  in  a  manner  to  subserve  the 
trussing  of  the  frame,  and  of  imparting  to  it  the  requisite  camber 
stiffness. 

Instead  of  bolsters  as  just  described,  it  may  sometimes  be  advisa- 
ble to  use  britce  gluts  as  a  means  of  trussing  or  straiiiing  the  bridge. 
These  are  pieces  of  timber  of  the  same  width  and  thickness  as  the 
brace  pieces,  and  two  to  four  or  five  feet  in  length.  Tlie  gluts  are  in- 
serted between,  and  at  each  end  of  the  brace  pieces,  protruding  be- 
yond the  ends  of  the  latter,  far  enough  to  reach  nearly  or  quite  through 
the  string.  They  are  firmly  fixed  in  the  braces  by  means  of  trenails 
passing  entirely  through  them  and  the  braces.  Each  glut  is  scarfed 
or  sloped  at  its  outer  end,  m  such  a  manner  as  to  admit  a  key  or 
wedge  between  it  and  the  edge  of  tlie  post,  by  means  of  which  the 
trussing  and  cambering  of  the  truss  frame  may  be  eflected  as  before. 

The  brace  keys, or  wedges,  are  inserted  as  before  remarked, between 
the  brace  bolsters  or  gluts  and  the  posts,  and  their  adjustments  may 
lie  such,  as  to  admit  of  their  being  driven  either  upward  or  down- 
ward as  circumstances  may  require.  In  general  it  will  be  found,  ti)at 
such  adjustn;ients  as  will  admit  of  driving  the  lower  keys  downward, 
and  the  upper  keys  upward,  will  prove  most  convenient.  The  length 
of  the  keys,  ordinarily,  may  vary  from  two  to  three  feet.  Their  width 
must  be  equal  to  the  thickness  of  the  post  or  brace  timbers; — and 
their  thickness  may  be  about  an  inch  at  the  point  and  four  inches  at 
the  butt.  They  may  be  sheathed,  on  their  faces  and  heads,  with  slieet 
iron  of  any  suitable  thickness,  if  deemed  proper. 
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Tlie  relations  subsisting  between  the  several  parts  above  described, 
and  the  manner  in  which  they  are  connected  together,  are  clearly 
shown  in  the  accompanying  drawings,  which  together  with  the  expla- 
nations thereof,  are  intended  to  form  part  of  this  specification. 

The  trenails,  screw  bolts,  screws,  &c.,  shonid  be  similar  in  size, 
shape,  and  dimensions,  to  those  described  in  tlie  patents  of  1839,  be- 
fore cited;  (see  descriptions  of  brace  and  suspiension  bridges,  vol.  xxv, 
2nd  series,  pages  325  to  331;)  moreover  the  lateral,  \\\e  transverse, 
and  the  arch  bracings,  of  the  bridge  as  also  lis  Jtoorings,  its  roofings, 
&c.,  &c.,  may  be  snch  as  have  been  described  in  former  patents,  grant- 
ed to  Col.  Long,  or  such  as  iiave  been  adopted  in  other  methods  of 
bridge  bnildiiig. 

In  constructing  the  composite  bridge,  it  is  advisable  to  keep  tlm 
lower  string  as  nearly  straight  as  practicable,  while  to  the  upper  string 
(both  strings  being  applied  and  resting  on  the  framing  ivays)  it  is 
deemed  best  to  give  a  rising  or  crowning  camber  such  as  would  re- 
snlt  from  a  rise  of  about  one  inch  at  each  successive  post,  counting 
from  the  abutment  or  pier,  towards  the  centre  of  the  bridge-span, 
varying  the  successive  rises  in  such  a  manner  as  to  produce  a  regular 
curve  in  the  upper  string,  so  that  in  a  bridge  span  of  twelve  panels, 
the  distance  between  the  upper  and  lower  strings  will  be  about  six 
inches  greater  at  the  centre,  than  at  the  extremities  of  the  span.  This 
distance  will  be  increased  or  diminished  in  proportion  as  the  span 
contains  a  greater  or  less  number  of  panels  than  that  above  mention- 
ed. The  camber  thus  given  will  be  somevv^hat  increased  when  the 
trussing  of  the  bridge  shall  have  been  effected  by  driving  the  brace 
keys  intended  for  this  purpose. 

In  further  illustration  of  the  composite  bridge,  the  accompanying 
drawings,  (see  plate  II.)  and  the  following  explanatory  references  are 
hereto  annexed,  and  are  to  be  regarded  as  part  and  parcel  of  this 
specification,  to  wit : 

Fig.  1,  Side  view  of  one  of  the  truss  frames  of  the  composite 
bridge,  showing  the  manner  of  arranging  and  combining  the  several 
parts  of  which  it  is  coniposed.  N.  W.  The  left  half  of  this  figure  re- 
presents the  manner  of  introducing  the  brace  bolsters  ;  and  the  right 
half,  the  manner  of  introducing  the  brace  gluts. 

Fig.  2,  shows  the  manner  of  introducing  the  brace  bolsters,  to- 
gether with  their  keys  or  wedges,  also  the  manner  of  connecting  the 
main  suspensor  braces,  the  posts,  or  vertical  ties,  and  the  main  thrust 
braces,  with  the  strings. 

Fig.  3,  Shows  the  manner  of  introducing  the  brace  gluts  together 
with  their  keys  or  wedges,  &c.,  as  in  fig.  2. 

Fig.  4,  A  side  and  end  view  of  the  brace  bolster  and  its  keys,  pro- 
jected into  each  other. 

Fig  5,  A  side  view  of  the  glut,  and  its  key,  in  comiexion  with  the 
post  and  string. 

Fig.  6,  Side  view  of  the  string,  post,  main  suspensor  brace,  main 
thrust  brace  with  its  glut  and  key,  extra  braces,  trenails,  &c. 

Fig.  7,  Same  as  in  fig.  6,  except  that  the  brace  bolster  is  substi- 
tuted for  the  glut,  and  an  arch  brace  has  been  added. 
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References  to,  and  explanations  of,  the  Parts  represented  in  the 
Drawings  above  mentioned. 

AAA.  The  strings  of  the  truss  frame  composed  of  two  or  more 
pieces,  together  with  the  sphciiigs  as  heretofore  patented.  (See  PI.  IV. 
fig.  1.,  vol.  xxiv.) 

B  13  B.  The  main  suspensor  braces,  each  consisting  of  one  or  more 
pieces. 

C  C  C.  The  posts  or  vertical  ties,  consisting  of  the  same  number  of 
pieces  as  the  main  suspensor  braces. 

D  D  D.  The  main  tlirust  braces.  Tiie  number  of  pieces  in  eacli  of 
these  braces,  exclusive  of  the  bolsters  or  gluts,  and  trenails,  may  be 
the  same  as  that  of  one  of  the  strings. 

a  a  a.  The  brace  bolsters,     b  b  b.  The  brace  gluts. 

c  c  c.   The  brace  keys  or  wedges,     d  d  d.  The  arch  brace  bolsters. 

e  e.  The  bridge  bolster. 

E  E  E.  The  extra  braces  and  their  positions  with  respect  to  other 
parts  of  the  truss  frame. 

G  G  G.  The  inferior  arch  braces. 

The  places  of  the  trenails,  screw  bolts,  &c.,  are  indicated  in  the 
drawings  above  considered,  by  small  circles  or  dots.  Moreover,  the 
parts  referred  to  in  each  of  the  figures,  are  represented  in  all  cases 
by  the  same  letter. 

Having  thus  fully  described  the  manner  in  which  I  construct  my 
composite  bridge, — I  hereby  declare  that  the  improvements  claimed 
by  me  as  new  therein,  and  which  I  desire  to  secure  by  letters  patent, 
•are  the  following,  that  is  to  say  : 

I  claim  as  new,  useful,  and  original,  the  method  of  trussing  or 
straining  the  truss  t'rames  of  bridges  and  other  analogous  structures, 
in  the  manner  and  by  the  means  set  forth,  and  described  in  the  fore- 
going specification:  that  is,  by  inserting  and  driving  keys  or  wedges 
between  the  posts  or  vertical  ties,  which  are  stationary,  and  the  bol- 
sters or  gluts,  which  are  movable;  whereby  the  said  bolsters,  or  the 
said  gluts,  together  with  the  ends  of  the  main  thrust  braces,  may  be 
made  to  slide  along  the  strings,  and  the  requisite  trussing  or  straining 
is  produced  and  imparted  to  the  truss  frames,  without  changing  the 
relative  positions  of  the  strings,  posts,  or  main  suspensor  braces. 

I  also  claim  as  new,  useful,  and  original,  the  a|)plication  and  use  of 
the  extra,  or  auxiliary  braces,  in  connexion  with  the  posts  and  main 
stispensor  braces,  and  abutting  against  the  string  pieces,  in  the  man- 
ner set  forth  and  described  in  the  said  specification,  for  the  purpose  of 
strengthening,  stiffening,  and  otherwise  fortifying  the  truss  frames  of 
bridges. 

The  several  arrangements  and  combinations  of  parts  and  principles 
contemplated  in  the  foregoing  specification  and  claims,  together  with 
the  various  actions  and  operations  therein  considered,  are  to  be  re- 
garded as  distinguishing  features,  or  characteristics,  of  my  composite 
bridge,  as  compared  with  those  of  all  other  bridges. 

Stephen  H.  Long. 
(To  be  Contiaued.) 
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Account  of  the  Experiments  to  determine  the  Principal  Laws  and 
JSinnerical  Data,  which  enter  into  the  Calculation  of  Steam  En- 
gines, by  M.  y.  Regxaijlt. 

("Continued  from  page  141.) 
FIRST  MEMOIR. 

ox    THE    DILATATIOX    OF    ELASTIC    FLUIDS. 

Part    1. — Dilatation   of  Atmospheric   Air,   under   the   ordinary 
Pressure  of  the  Atmosphere. 

M.  Regnault  commences  his  memoir,  by  remarking  that  there  is,  in 
physical  science,  no  nnmerical  element  which  lias  been  snbmitted  lo 
a  greater  number  of  experimental  determinations  than  the  coefficient 
of  dilatation  of  atmospheric  air,  and  that  nevertheless  we  cannot  yet 
say  that  this  co-efficient  is  known  to  us  with  sufficient  precision. 
The  experiments  of  the  elder  physical  philosophers,  gave  numbers  so 
different  from  each  other  that  no  use  can  be  made  of  them.  The 
greater  part  of  tlie  circumstances  which  influenced  the  phenomenon 
were  unknown  to  them. 

The  experiments  of  JNI.  Gay  Lussac,  (Annales  de  Chimie,  1st  Series, 
torn,  xhii,  p.  137.  Biot.  Traite  de  Physique,  torn,  i,  p.  182.)  seemed 
to  have  settled  the  question  finally.  Ho  showed  by  a  great  number 
of  experiments  that  betv.'een  0°  and  100==  (32''  to  212°  Fahr.)  the  co- 
efficient of  dilatation  was  the  same  for  all  gases,  and  for  vapors,  wlien 
they  were  at  some  distance  from  their  point  of  condensation,  and 
that  its  value  was  0-375.* 

This  co-efficient  was  adopted  by  all  physical  philosophers,  and  em 
ployed  in  calculations,  until  in  these  latter  years  a  Swedish  philoso- 
pher, "SI.  Rudberg,  cast  a  doubt  upon  its  exactness.  By  a  series  of 
ex[)eriments  made  witli  care,  M.  Rudberg  endeavored  to  show  that 
the  co-efficient  of  M.  Gay  Lussac  was  mucii  too  large,  and  that  its 
true  value  was  comprehended  between  0-364  and  0-365. 

The  experiments  of  ^I.  Rudberg  are  then  described  at  length,  by 
M.  Regnault.  These  experiments  were  originally  published  in  two 
memoirs  contained  in  PoggendorfF's  Annals,  vols,  xli  and  xliv,  and 
the  English  reader  will  find  them  in  the  valuable  Scientific  Memoirs, 
edited  by  Richard  Taylor,  vol.  i,  pages  507  and  514. 

Rudberg  terminates  his  second  memoir  by  an  important  remark, 
which  had  already  been  made  in  1S03,  by  Gilbert,  (Gilbert's  Annals, 
vol.  xiv,  page  267,)  but  had  been  entirely  forgotten,  viz:  that  the  ex- 
periments of  Messrs.  Dalton  and  Gay  Lussac,  which  had  been  re- 
garded as  having  given  almost  identical  results,  differed,  on  the  con- 
trary, very  much.  In  fact,  in  the  memoir  of  Dalton,  (Memoirs  Soc. 
JNlanchesier,  1st  Ser.,  Vol.  v,  Part  2,  p.  598,)  he  says: 

*The  results  arrived  at  by  Mr.  Dalton,  about  the  same  time,  (Memoirs  Lit.  and 
Phil.  Soc.  of  Manchester,  1st  Ser.,  Vol.  v.  Part  2,  p.  598,)  appeared  to  give  a  co- 
efficient, identical,  or  nearly  so,  wiih  that  of  Gay  Lussac,  (0-372G,)  and  confirmed 
his  assertion  as  to  the  equal  dilatation  of  different  gases,  so  that  Mr.  Dalton  him- 
self adopted  the  co-efficient  found  by  M.  Gay  Lussac. 
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<'I  have  repeatedly  found  that  1000  parts  of  common  air,  of  the 
temperature  55°,  and  common  pressure,  expand  to  1321  parts  of  the 
thermometer;  to  which,  adding  4  parts  for  the  corresponding  expan- 
sion of  glass,  we  have  325  parts  increase,  upon  1000  from  55°  to  212°, 
or  for  157  of  the  thermometer  scale  ( Fahrenheit ) P  It  is  evident 
that  the  volume  of  air  here  assumed  as  the  unit,  is  that  of  air  at  55° 
Fahr.,  or  12-78  cent.  If,  on  the  contrary,  we  take  for  unit  the  volume 
of  air  at  0°  (32°  Fahr.),  and  put  the  dilatation  between  0°  and  100° 
=  100a,  the  results  ot  Daiton  give 

l-|-12-7Sa  :  1  +  lOOa  :  :  1000  :  1325;  whence  I00a=  0-392. 

This,  then,  is  Dalton's  true  result.  In  truth,  Daiton  himself  does 
not  appear  to  have  observed  the  error  v.'hich  had  slipped  into  his  cal- 
culations, for  he  says  in  his  new  system  of  chemical  philosophy: — 
"The  volume  of  air,  according  to  the  experiments  of  M.  Gay  Lussac 
and  JNIine,  being  1000  at  32°  Fain'.,  becomes  1376  at  212°  Fahr. 

In  a  note  INI.  Regnault  notices  a  series  of  experiments  upon  the 
same  subject,  made  about  the  same  time  with  his  own,  by  Prof. 
Magnus  of  lierhn.  An  extract  from  Prof  Magnus'  memoir  will  be 
found  in  the  Annales  de  Chimie  et  de  Physique,  3d  Ser.  tom.  iv,  page 
330;  and  a  second  memoir  upon  the  same  subject,  tom.  vi,  p.  353. 

M.  Regnault  then  proceeds  to  give  his  own  method  of  experiment- 
ing, and  the  details  of  his  experiments. 

These  methods  were  five  in  number.  In  the  first  four,  the  dilata- 
tion of  the  air  was  deduced  from  the  observed  changes  in  its  elastic 
force  at  the  temperatures  of  0°  and  100°  cent.,  assuming  as  true  the 
Jaw  of  Mariotte,  that  the  elastic  force  of  a  gas  varies  inversely  as  its 
volume,  when  the  temperature  remains  the  same.  The  fifth  method 
was  an  attempt  to  measure  directly  the  augmentation  of  volume  due 
to  the  change  of  temperature. 

The  Jirsl  method  was  similar  to  that  used  by  Rudberg,  in  his  first 
series  of  experiments,  and  by  Dulong  and  Petit,  in  their  comparison 
of  mercurial  and  air  thermometers. 

The  apparatus  consisted  ot  a  glass  cylindrical  reservoir,  from  25  to  30 
millnnetres  in  diameter,  and  about  110  millimetres  long,  containing 
from  SOO  to  1000  grammes  of  mercury.  To  this  was  soldered  a 
capillary  stem,  of  which  the  diameter  varied  in  the  different  experi- 
ments, from  2  to  2  millimetres.  This  was  bent  at  right  angles, at  some 
distance  above  the  reservoir,  and  drawn  out  to  a  fine  point.  Tlie  re- 
servoir and  the  greater  part  of  the  stem  were  immersed  in  a  vessel  of 
water  boiling  under  the  usual  atmospheric  pressure,  and  filled  with 
perfectly  dry  air,  by  exhausting  it  from  25  to  30  times,  by  means  of 
a  small  pump,  and  re-filling  it  each  time  with  air  which  had  passed 
through  two  tubes,  each  one  metre  in  length,  filled  with  pumice  stone, 
saturated  with  concentrated  sulphuric  acid.  This  being  done,  the 
apparatus  was  suffered  to  stand  from  half  an  hour  to  an  hour,  the 
water  being  maintained  in  full  ebullition,  the  end  of  the  capillary 
stem  was  then  closed  by  the  blow-pipe,  and  the  height  of  the 
barometer  noted.  The  reservoir,  with  its  stem,  was  then  inverted 
upon  a  stand,  so  that  the  point  of  the  stem  dipped  to  some  distance 
in  a  cup  of  mercury,  the  point  was  broken  off  under  the  mercury, 
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and  the  reservoir  surrounded  with  pounded  ice,  and  left  in  Ihis  con- 
dition for  an  hour  or  more,  luitil  t[)e  whole  of  the  air  (now  contracted 
so  as  to  fill  only  a  portion  of  the  reservoir)  was  reduced  to  the  tem- 
perature 0°.  The  end  of  the  stem  was  then  again  closed  by  a  little 
wax,  the  barometer  again  noted,  the  position  of  the  sin-face  of  the 
mercury  in  the  cup  marked  by  a  point  adjusted  by  a  screw — the  cup 
removed,  and  the  reservoir  and  its  contents  sufTeied  to  take  the  tem- 
perature of  the  surrounding  air.  Tiie  height  of  the  mercurial  column 
above  the  level  of  the  mercury  in  the  cup,  was  then  measured  by  the 
cathetometer.  The  reservoir  and  its  contents  were  then  weighed, 
entirely  filled  with  mercury,  first  boiled  to  free  it  from  air  and  mois- 
ture, the  point  again  immersed  in  mercury,  and  the  reservoir  sui- 
rounded  with  ice.  At  the  end  of  one  or  two  hours,  when  it  was 
satisfactorily  ascertained  that  the  whole  apparatus  had  taken  the 
temperature  0°,  the  ice  was  removed,  the  mercury  wliich  was  dis- 
charged by  the  rise  of  temperature,  was  received  in  a  capsule,  and 
the  apparatus  placed  in  a  boiler,  as  at  first,  and  brought  to  100°.  The 
mercury  expelled  was  collected  in  the  capsule,  and  the  height  of  the 
barometer  at  the  moment  of  ebullition  noted.  By  this  means,  all  the 
data  necessary  to  calculate  both  the  dilatation  of  the  air,  and  that  of 
the  glass  vessel  which  contained  it,  were  given. 

In  performing  these  experiments,  M.  Regnault  observed  a  serious 
cause  of  error.  When  tlie  point  of  the  stem  was  broken  under  the 
mercury,  he  observed  that  a  small  quantity  of  air  leaked  into  the  re- 
servoir, even  when  the  point  was  plunged  to  the  depth  of  ^^^  metre 
under  the  mercury.  This  air  was  a  portion  of  that  which  remained 
in  contact  with  the  glass  tube,  which  not  being  wetted  by  the  mer- 
cury, allowed,  as  it  were,  a  tube  of  air  from  the  point  to  the  surfiice. 
This  difficulty  was  obviated  by  attaching  to  the  glass  stem,  plates  of 
well  cleaned  brass,  to  which  the  mercury  adhered,  and  thus  the  en- 
trance of  the  air  was  prevented.  In  addition  to  this,  a  layer  of  sul- 
phuric acid  was  sometimes  poured  upon  the  surface  of  the  mercury, 
before  the  point  was  broken,  and  was  carefully  removed  before  the 
point  was  again  closed.  Equal  care  was  taken  to  prevent  tlie  air  en- 
filming  the  pincers  used  to  break  the  point,  from  getting  access  to  the 
interior.  In  this  method  fourteen  experiments  were  tried,  the  mean 
of  which  gives  for  the  volume  of  1000  measures  of  air,  at  the  tem- 
perature of  0°,  when  heated  to  100°,  1-36623. 

The  highest  number  obtained  in  any  experiment,  was  1-366S9 
The  lowest         "  "  "  ''  "     1-36549 


The  difference  is  0-00140 

or  about  -^|g  of  the  mean. 

The  lowest  number  was  above  the  mean  result  obtained  by  Rud- 
berg.  M.  Regnault  believes  that  this  may  probably  be  due  to  the 
phenomenon  of  the  entrance  of  the  air  upon  breaking  the  point  hav- 
ing taken  place  in  the  experiments  of  the  Swedish  Professor,  and  he 
remarks  that  the  error  would  be  greater  in  proportion  as  the  quantity 
of  air  operated  on  was  less.  He  also  states  that  he  believes  that  the 
first  experiments  of  his  own  series  were  affected  by  this  phenomenon, 
Vol.  XV,— 3aD  Seriks.~No.  3.— March,  1848.  19 
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and  as  an  evidence  of  this  states,  that  from  the  moment  that  he  snc- 
ceeded  in  preventing  it  entirely,  no  experiment  gave  a  number  be- 
low 1-3659. 

The  second  series  of  experiments  was  tried  witli  an  apparatus  dif- 
fering but  little  from  the  one  just  described.  The  reservoir  was  a 
glass  globe  of  from  350  to  400  cubic  centimetres,  soldered  to  a  ther- 
mometer stem,  about  38  centimetres  long;  upon  this  thermometer 
tube  was  soldered,  at  the  distance  of  11  centimetres  from  the  bulb,  a 
piece  of  tube  very  regular  in  its  diameter,  about  50  millimetres  long, 
and  of  a  diameter  sufficiently  large  to  present  but  feeble  capillary 
action.  The  thermometer  tube  was  bent  at  right  angles,  and  drawn 
out  to  a  point.  The  first  operation  was  to  gauge  the  apparatus  care- 
fully, and  to  ascertain  its  co-etficieiit  of  dilatation.  This  was  done 
by  filling  it  with  mercury  at  the  temperature  0^,  then  subniitting  it  to 
a  temperature  of  100°,  collecting  the  mercury  expelled,  and  weighing 
this,  and  the  quantity  which  remained  in  the  bulb. 

The  dilatation  of  the  air  was  then  determined  very  much  as  before. 
Eighteen  experiments  were  tried  in  this  way,  the  mean  of  all  of  which 
was  1-36633;  the  maximum,  1-36708;  minimum,  1-36585;  the  differ- 
ence, 000123,  or  J  i\-y  of  the  mean. 

The  third  series  of  experiments  was  performed  with  an  apparatus 
imitated  from  that  described  by  Rudberg,  in  his  second  memoir. 
Upon  a  shelf  within  a  copper  alembic,  the  cover  of  which  is  firmly 
fixed  upon  an  appropriate  support,  is  placed  a  glass  cylindrical  reser- 
voir, 35  millimetres  in  diameter  and  170  millimetres  long;  to  its  upper 
extremity  is  soldered  a  thermometer  tube,  which  passes  through  a 
tubulure  in  the  cover,  and  bending  twice  at  right  angles,  is  soldered 
to  a  larger  tube,  whicli  dips  down  into  a  cistern  of  mercury,  passing 
air-tight  through  a  tubulure  in  its  cover.  On  the  same  shelf  is  placed 
a  precisely  similar  reservoir,  terminating  in  a  straigiit  thermometer 
tube,  which  passes  through  another  tubulure  in  the  cover,  and  this 
apparatus  being  properly  filled  with  mercury,  furnishes  a  delicate 
tliermometer  for  noting  the  temperatures  in  the  alembic.  The  mer- 
curial cistern  is  furnished,  in  its  lower  part,  with  a  piston,  movable 
hy  a  screw.  Through  a  second  tubulure  in  the  cover  of  the  cistern, 
passes  a  straight  gauge  tube,  open  above,  and  dipping  into  the  mer- 
cury below,  and  of  the  same  diameter  as  the  tube  which  terminates 
the  thermometer  stem.  The  capacity  of  this  apparatus  having  been 
gauged,  and  the  co-efficient  of  dilatation  determined  by  a  previous 
experiment,  the  reservoir  is  filled  with  dry  air,  and  the  alembic  filled 
with  ice,  so  as  to  reduce  the  temperature  to  0°;  the  piston  in  the  mer- 
curial cistern  is  then  raised  or  lowered,  until  the  mercury  in  the  tube 
communicating  with  tlip.  reservoir,  stands  exactly  at  a  mark  previ- 
ously made  upon  it,  and  the  difference  between  this  point  and  the  top 
of  the  column  of  mercury  in  the  gauge  tube,  is  measured.  The  ice 
is  then  removed  from  the  alembic,  and  replaced  by  water,  which  is 
boiled,  and  the  temperature  of  the  reservoir  being  thus  brought  to 
100°;  the  piston  is  again  adjusted,  so  as  to  bring  the  mercury  to  the 
same  height  as  before,  in  the  tube  communicating  with  the  reservoir, 
and  the  differences  of  its  height  in  this  tube  and  the  guage  tube  again 
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read.  These  two  readings  of  course  give  the  elastic  force  of  llie  air 
at  these  temperatures,  and  from  these  tlie  co-efficient  of  dilatation 
deduced.  The  experiments  tried  with  this  apparatus,  give  a  mean 
1-36679  —  the  difference  between  the  minimum,  1-36747,  and  the 
maximum,  1-36S12,  being  -yotVt  o*'^'^6  mean.  M.  Regnault  does  not 
believe  tiiis  method  susceptible  of  the  same  accuracy  as  the  otiier,  on 
account  of  the  irregular  action  of  capillarity  in  the  tubes,  although 
purposely  taken  of  equal  diameters.  He  also  remarks  that  the  results 
obtained  by  him  are  larger  than  those  got  by  Rudberg,  from  a  some- 
what similar  apparatus,  which  he  believes  may  be  attributed  to  the 
latter  having  made  his  mark  upon  a  capillary  tube,  and  to  his  neglect- 
ing the  small  quantity  of  air  contained  in  the  thermometer  tube, 
which  is  not  heated  to  100".  As  however,  unfortunately,  M.  Rud- 
berg has  not  stated  the  dimensions  of  his  apparatus,  it  cannot  be  as- 
certained what  influence  this  had  upon  his  results. 

(To  be  Continued.) 


On  Ornarnenlal  Jirt  as  apjjlied  to  Ancient  and  Modern  Bonkhind- 
hig.  Read  by  Mr.  J.  Cundall,  before  the  Society  of  t^rts, 
London,  November  10,  1847. 

The  author  commenced  by  stating  that  the  earliest  records  of  book- 
binding prove  that  the  art  has  been  practised  for  nearly  2000  years  ; 
previous  to  which  time,  books  were  written  on  scrolls  of  parchment. 
Some  inventive  genius,  however,  to  whom  the  Athenians  erected  a 
statue,  at  length  found  out  a  means  of  binding  books  with  glue  ;  the 
rolls  of  vellnuj,  &c.,  were  cut  into  sheets  of  two  and  four  leaves,  and 
were  (hen  slilched  somewhat  as  at  the  present  day.  Then  came  the 
necessity  for  a  covering.  The  first  book-covers  appear  to  have  been 
made  of  wood,  probably  merely  plain  oaken  boards,  which  were  af- 
terwards succeeded  by  valuable  carved  oak  bindings;  these  were  fol- 
lowed by  boards  covered  with  vellum  or  leather,  and  specimens  of 
such  of  great  antiquity  still  exist.  The  Romans  carried  the  art  of 
bookbinding  to  considerable  perfection,  and  some  of  their  public  offi- 
cers had  books  called  "Diptycks,"  in  which  their  acts  were  written. 
An  old  writer  says  that  about  the  Christian  era,  the  books  of  the 
Romans  were  covered  with  red,  yellow,  green,  and  purple  leather, 
and  decorated  with  silver  and  gold.  In  Ihe  13th  century  some  of  the 
gospels,  missals,  and  other  service  books  for  the  use  of  the  Greek  and 
Roman  churches,  were  covered  in  gold  and  silver  ;  some  were  also 
enamelled  and  enriched  with  precious  stones  and  pearls  of  great  value. 
In  the  15lh  century,  when  art  was  universal,  such  men  as  Albert, 
Durer,  Rafi'aelle,  and  Guillo  Romano,  decorated  books.  The  use  of 
calf  and  morocco  binding  seems  to  have  follov/ed  the  introduction  of 
printing,  and  there  are  many  printed  books  bound  in  calf  with  oaken 
boards  about  the  15th  and  beginning  of  the  16th  centuries;  these  are 
mostly  stamped  with  gold  and  bhud  tools:  the  earliest  of  these  tools 
generally  represent  fiigures,  such  as  Christ,  St.  Paul,  coats  of  arms,  &c., 
ccording  to  the  contents  of  the  book.     In  the  reign  of  Henry  VIII., 
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about  153S,  Graftoi-i,  the  printer,  undertook  to  print  the  Great  Bible, 
for  which  purpose  lie  went  to  Paris,  there  not  being  sufficient  men  or 
types  in  England  ;  he  had  not,  however,  proceeded  far  when  he  was 
stopped  in  the  progress  of  this  "  iieretical  book,"  upon  which  he  re- 
turned to  England,  bringing  with  him  presses,  type,  printers,  and 
bookbinders,  and  finished  the  work  in  1539.  Henry  VIII.  had  many 
books  bound  in  velvet,  with  gold  bosses  and  ornaments;  and  in  his 
reign  the  stamping  of  tools  in  gold  appears  to  have  been  introduced. 
In  the  reign  of  Elizabeth,  some  exquisite  bindings  were  done  by  em- 
broidery, the  queen  lierself  working  the  covers  with  gold  and  silver 
thread,  spangles,  &c.  Count  Grolier  seems  to  have  been  a  great  pat- 
ron of  the  art  on  the  continent,  and  all  his  books  were  bound  in 
smooth  morocco  or  calf  ornamented  with  gold.  The  style  of  the 
books  of  Maioli  was  very  similar  to  that  of  Grolier,  or  those  of  Diana 
of  Poictiers,  the  specimens  done  for  her  being  among  the  finest  ever 
produced,  and  were  no  doubt  designed  by  Petit  Bernard.  Roger 
Paine  was  the  first  Englishman  who  produced  a  really  good  binding, 
and  some  of  his  best  works,  such  as  French  romances,  were  powder- 
ed with  the  fleur-de-lis.  His  books  on  chivalry  had  suitable  orna- 
ments ;  on  poetical  works  he  used  a  simple  lyre,  and  carried  the  em- 
blematical style  of  binding  as  far  as  emblems  ought  to  be  used.  The 
following  bill  of  his  for  binding  a  work  is  a  curiosity,  and  shows  how 
moderately  he  charged  : — 

"  Vaneria  prodium  Rusticum,  Parisiis,  mdcclxxiv. 

"  Bound  in  the  very  best  manner  in  the  finest  green  morocco, 
the  back  hned  with  red  morocco.  Fine  drawing  paper  and 
very  neat  morocco  joints  inside.  There  was  a  few  leaves 
stained  at  the  foredge,  which  is  washed  and  cleaned.  0  0   6 

"The  subject  of  the  book  being  '  Rusticum,'  I  have  ventured 
to  put  the  Vine  Wreath  on  it,  I  hope  I  have  not  bound  it  in 
too  rich  a  manner  for  the  book.  It  takes  up  a  great  deal  of 
time  to  do  these  Vine  Wreaths;  I  guess  within  time  I  am  cer- 
tain of  measuring  and  working  the  different  and  various 
small  tools  required  to  fill  up  the  Vine  Wreath,  that  it  takes 
very  near  3  days'  Avork  in  finishing  the  two  sides  only  of 
the  book — but  I  wished  to  do  my  best  for  the  work,  and  at 
the  same  time  I  cannot  expect  to  charge  a  full  and  proper 
price  for  the  work  ;  and  hope  that  the  price  will  not  only  be 
found  reasonable  but  cheap.  0  IS  0 

Civ.  Eno:.  &.  Arch.  Jour. 


Xote  on  the  Action  of  a  Solution  of  Caustic  Soda  upon  a  Stone- 
icure  Jar,  tiy  Mr.  Trexham  Reeks. 

Having  been  puzzled  in  the  analyses  of  some  bronzes  and  iron  ores, 
with  the  presence  of  an  excessive  quantity  of  alumina,  I  was  induced 
to  examine  the  reagents  employed,  and  found  that  this  excess  origi- 
nated in  the  soda,  which  had  for  some  time  been  standing  in  an  earthen- 
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ware  jar.  I  send  a  piece  of  this  jar,  which  exhibits  a  thick  coating, 
nearly  all  composed  of  silica,  the  alumina  having  been  dissolved  out 
by  the  soda.  Chem.  Soc.  Mem. 


.Experiinents  on  Cryslalizalion  under  Extreme  Pressure.      By  W. 

S.  Ward. 

This  was  merely  a  statement  that  a  number  of  experiments  had 
been  made  since  the  last  meeting  of  the  Association,  with  a  view  of 
determining  if  a  speculation  then  thrown  out  was  correct.  Common 
salt,  muriate  of  ammonia  and  other  salts  were  exposed,  in  solution,  to 
a  pressure  of  100  atmospheres;  but  no  difference  in  their  crystaliza- 
ble  powers  were  a[)parent.  It  was  therefore  proved,  that  under  a 
pressure  equal  to  ti;at  found  in  the  depths  of  the  Mediterranean  no 
crystalization  from  pressure  would  take  place.        Londoa  xlthena^um. 
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Report  of  the  Superintendent  of  the   Coast   Survey,  showing  the 
progress  of  the  work  during  the  year  ending  October,  1S47. 

This  work,  commenced  many  years  ago  by  our  government,  and 
prosecuted  since  then  with  greater  or  less  energy,  is  one  which, 
whetlier  we  consider  its  importance  to  our  commercial  interests  and 
means  of  defence  from  aggression,  or  the  greatness  of  the  under- 
taking, and  its  influence  upon  our  national  reputation  for  science  and 
ski!!,  ought  to  attract  the  notice  of  every  one  of  our  citizens.  Yet, 
until  the  appointment  of  the  present  superintendent,  the  existence  of 
such  a  survey  was  scarcely  known,  and  even  yet  we  fear  that  its 
great  interest  and  importance  have  not  received  the  attention  which 
th.ey  deserve.  We  therefore  desire  to  devote  a  short  space  of  our 
Journal  to  call  the  attention  of  our  readers  to  this  great  work,  not 
only  on  account  of  its  intimate  bearing  upon  the  pecuniary  interests 
of  the  community,  but  because,  from  the  vastness  of  the  design,  and 
the  difficulties  of  its  execution,  as  well  as  from  the  admirable  skill 
with  which  it  has  been  heretofi)re  conducted,  it  is  an  honor  to  our 
country,  and  entitles  us  to  take  rank,  in  our  contributions  to  useful  hu- 
man knowledse,  with  our  sisters  of  earlier  civilization  ;  an  object 
of  ambition  at  least  as  iionorable  as  that  of  rivalling  them  in  their 
military  achievements. 

The  object  of  the  Coast  Survey,  is  to  procure  an  accurate  chart  of 
our  extended  and  dan2erous  sea-coast,  in  which  every  prominent  ob- 

IS* 
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ject,  natural  or  artificial,  visible  from  a  vessel  approaching  the  land, 
and  every  change  in  the  depth  of  the  water,  the  character  of  the 
boitom,and  the  set  and  force  of  the  ocean  cnrrents  shall  be  so  clearly 
and  precisely  delineated,  that  the  mariner  may  be  enabled  easily  to 
recognize  liis  position  upon  the  coast,  be  fully  warned  of  the  dangers 
which  lie  in  his  path,  notified  of  the  harbors  of  safety  which  lie  open 
to  him,  and  instructed  how  to  enter  safely  the  port  of  his  destination. 
This  is  the  first  and  great  certain  utility  of  the  proposed  survey;  but 
when  was  the  exertion  of  human  science  and  skill  useful  but  in  one 
direction  ?  It  enables  the  proper  authorities,  in  case  the  flag  of  a 
foreign  nation  shall  ever  again  bring  a  hostile  message  to  our  shores, 
to  foresee  the  dangers  of  attack,  and  to  combine  a  consistent  system  of 
defence;  and  what  is  far  betier,  the  knowledge  of  this  additional  ele- 
ment of  strength,  and  the  closer  knitting  of  the  great  bond  of  friendly 
communion,  by  the  diminished  risk  of  ocean  communications,  adds  an 
element  of  incalculable  power  to  the  influences  which  promote  peace. 
And  moreover,  conducted  as  it  has  been  heretofore,  with  the  spirit  of 
broad  science  and  profound  investigation,  it  must  add  materially  to 
our  knowledge  of  the  phenomena  of  the  ocean,  and  by  generalizations 
from  its  facts  improve  the  art  of  navigation,  and  cause  the  mariner  iti 
the  most  remote  regions  of  the  sea,  to  feel  the  beneficial  efl"ects  of  the 
survey  of  our  coast. 

But  to  insure  such  important  blessings  to  numbers  of  our  race,  is 
not  an  easy  matter.  It  is  no  common  map  which  is  to  furnish  the 
seaman  with  a  secure  guide;  and  it  requires  no  common  resources  of 
k'liowledge,  patience,  and  energy  to  overcome  the  obstacles,  and  fix 
with  absolute  accuracy,  the  position  of  each  head-land  upon  our  coast, 
and  of  every  rock  and  sand-pit  which  lurks  under  the  waters  of  the 
adjacent  ocean.  It  requires  no  ordinary  talents  to  conduct  sucess- 
fully,  even  a  topographical  survey  upon  land,  such,  for  instance,  as 
that  which  the  State  of  Massachusetts  has  recently  furnished,  as  a  pat- 
tern for  her  sister  States  hereafter,  when  they  shall  see  the  importance 
of  substituting  maps  of  their  territory,  for  the  fancy  sketches  of 
imaginary  mountains  and  impossible  rivers  which  now  pass  under 
this  name;  but  when  there  is  added  the  difficulties  of  accurate  hy- 
drography, the  determination  of  the  forms  and  directions  of  ridges  of 
rock  or  mud  which  lie  invisible  beneath  the  surface  of  the  sea,  it 
may  be  easily  conceived  that  a  vast  expenditure  of  labor  is  required, 
and  absolutely  inexhaustible  resources  of  knowledge. 

To  execute  such  a  survey,  then,  the  first  thing  to  be  done  is  to  fix 
with  extreme  accuracy,  a  number  of  convenient  points,  determining 
their  distances  apart,  and  their  relative  positions.  To  do  this  with  the 
necessary  precision,  by  direct  measurement  from  one  point  to  another, 
would  he  impossible,  and  if  possible  would  require  centuries  for  the 
completion  of  the  work  ;  recourse  must  therefore  be  had  to  the  princi- 
ples of  trigonometry ;  and  a  single  base-line  conveniently  selected,  and 
of  some  length,  (say  ten  miles,)  being  once  accurately  measured,  and 
its  position  in  relation  to  the  meridian  being  carefully  determined,  the 
angles  of  position  of  any  number  of  points,  from  the  extremities  of  this 
base,  may  be  observed,  and  we  shall  then  have  all  the  data  necessary 
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for  a  calculation  by  which  their  relative  positions  and  distances  maybe 
found  with  precision  hmitedonly  by  the  correctness  of  the  observations. 
The  distance  between  any  two  of  these  points  being  thus  ascertained, 
wiU  furnish  us  with  a  new  base,  from  which  we  may  proceed,  as  before, 
to  the  determination  of  new  points,  and  thus  the  whole  tract  to  be 
surveyed  is  covered  witli  a  series  of  triangles,  the  positions  of  whose 
vertices  are  known.  This  operation  is  called  the  primary  triangula- 
tion.  The  length  of  the  sides  of  these  triangles,  will  of  course  vary 
with  circumstances,  and  will  principally  depend  upon  the  nature  of 
the  country.  In  a  mountainous  region,  they  may  be  from  fifty  to 
seventy  miles,  while  in  a  flat  tract  it  may  be  impossible  to  obtain  a 
greater  length  than  twelve  or  fifteen.  The  space  within  these  tri- 
angles is  then,  by  a  second  operation,  subdivided  into  other  and 
smaller  triangles,  and  these  again  are  similarly  subdivided;  and  thus 
the  whole  tract  becomes  covered  with  a  net-work  of  lines  well  de- 
termined both  in  length  and  direction,  the  areas  within  which  are 
sufficiently  small  to  be  considered  as  planes,  and  the  minute  features 
of  the  topography  may  then  be  put  in  by  the  use  of  the  plane-table, 
which  is  in  principle  nothing  but  a  drawing-board  and  ruler,  provided 
with  sights,  and  so  mounted  that  it  may  be  used  upon  the  field. 
The  outline  of  the  coast  being  accurately  known,  the  result  of  the 
soundings  within  sight  of  shore  can  be  easily  connected  with  the  land- 
survey — and  the  position  of  shoals,  breakers,  and  islands,  out  of  sight 
of  land,  can  be  determined  by  the  usual  observations  for  fixing  their 
actual  position  upon  the  surface  of  the  earth. 

The  work  can  be  verified  at  any  time  and  place,  by  actual  measure- 
ment of  any  straight  lines  whose  length  can  be  calculated  from  the 
triangulation,and  it  is  truly  wonderful  to  see  how  near  these  indepen- 
dent determinations  agree,  when  the  operations  have  extended  hun- 
dreds of  miles  from  the  original  point  of  beginning. 

It  is  easy  thus  to  give  a  general  idea  of  the  theory  of  a  trigonome- 
trical survey — but  it  is  impossible  to  convey  to  general  readers,  an 
idea  of  the  immense  and  ever-recurring  difficulties  which  oppose  the 
actual  prosecution  of  such  a  Avork,  still  less  of  the  resources  of  inven- 
tive genius,  profound  scientific  knowledge,  acute  perception,  patience, 
and  energy  which  are  required  to  overcome  them,  and  bring  such  a 
work  to  a  successful  issue.  The  whole  result  rests  upon  the  accuracy 
of  the  primary  triangulation,  and  there  is  perhaps  no  problem  ever 
solved  by  the  human  intellect,  upon  which  all  the  resources  of  physi- 
cal science  are  so  completely  exhausted  as  upon  this,  and  upon  the 
accompanying  astronomical  observations,  by  which  the  absolute  posi- 
tions of  the  points  of  the  survey  upon  the  surface  of  the  earth  are 
determined,  the  geodesic  operations  checked,  and  the  surveys  of  one 
country  placed  in  coimection  with  those  of  others  in  other  quarters  of 
the  globe. 

Our  Coast  Survey  was  well  begun  and  excellently  conducted  by  the 
late  lamented  Mr.  Hassler.  The  present  superintendent  has  intro- 
duced into  it  some  new  features,  to  two  of  which,  as  we  consider 
them  of  immense  practical  importance,  we  propose  briefly  to  allude. 

The  first  of  these  was  so  to  arrange  the  organization  of  his  survey- 
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ing  parties,  so  as  to  make  the  work  consist,  in  the  first  instance,  of  a 
mimber  of  independent  survej's,  which,  radiating  from  distinct  cen- 
tres, slioiild,  by  gradnal  production,  meet  each  other,  and,  nniting, 
form  the  one  great  snrvey  in  which  the  work  is  to  resuh.  Such  a 
method  of  proceeding  apphes  to  the  work  the  most  severe  test  of  its 
accuracy  which  could  be  devised,  for  it  requires  tiie  measurement  of 
a  number  of  base-hnes  on  various  parts  of  the  coast,  upon  eacii  of 
which  rests  appropriate  triangnlation,  at  the  outer  verge  of  which, 
are  numerous  points  common  to  two  systems,  in  tiie  determina- 
tion of  which  they  must  accurately  coincide;  and  as  tiiis  coincidence 
can  only  be  ascertained  by  means  of  the  calculations  wliich  are  per- 
formed in  the  general  otiice  at  Washington,  all  trimming  and  bend- 
ing (tech.  cooking)  of  observations  to  meet  the  purpose  is  impossible, 
and  if  any  error  exist  it  must  be  seen.  It  requires,  therefore,  no  httle 
confidence  on  the  part  of  the  superintendent,  in  the  work  of  himself 
and  his  assistants,  to  permit  the  proposition  of  so  bold  a  plan,  the  vast 
importance  of  which  is  however  easily  seen,  since  it  allows  all  the 
important  harbors  upon  our  extended  coast  to  enjoy  at  once  the  bene- 
fits of  the  survey,  and  thus  prevents  imtuense  annual  losses  of  lives 
and  merchandize  now  jeoparded  upon  our  almost  unknown  seas, 
shortens  the  time  necessary  for  the  completion  of  the  entire  work, 
and,  as  the  superintendent  lias  shown,  (not  only  on  paper,  but  in 
practice.)  is  productive  of  great  economy  in  the  expenditures.  This 
feature  has  now,  we  believe,  become  the  settled  policy  of  the  govern- 
ment, and  under  it  the  operations  of  the  survey  in  1844  embraced 
nine  states;  in  1S45,  thirteen;  in  IS  16,  fifteen;  and  in  1S47,  eighteen 
states. 

The  second  improved  feature  which  has  been  introduced  by  Mr. 
Bache  into  the  survey,  consists  in  the  publication  of  the  maps  con- 
taining the  results  of  the  survey,  as  fast  as  the  work  is  completed. 
In  this  way  the  harbor  of  New  York,  the  approaches  of  Philadelphia, 
and  several  detached  harbors  upon  Long  Island  Sound  and  the  Che- 
sapeake have  been  published,  and  the  maps,  upon  a  convenient  scale, 
exposed  for  sale  at  a  price  so  low  as  to  allow  every  one  to  possess  him- 
self of  a  copy.  The  vast  importance  of  this  feature  is  two  fold.  In 
the  first  place,  as  in  the  former  case,  it  prevents  tlie  great  loss  of 
property  which  is  every  year  taking  place,  and  does  not  require  the 
master  of  a  vessel  trading  to  Boston  or  New  York  to  wait  for  an  au- 
thentic chart,  until  every  sandy  rock  and  brackish  lagoon  upon  the 
shores  of  New  Jersey  and  Texas  have  been  surveyed — and  in  the  se- 
cond place,  by  shewing  the  public  the  results  of  the  survey,  it  keeps 
alive  ifieir  interest  in  the  work,  and  disposes  them  favorably  towards 
tlie  undertaking.  In  reference  to  tlie  amoiuit  of  saving  of  property 
whicli  is  daily  accruing  from  the  publication  of  the  results  of  the 
snrvey,  let  our  readers  consult  the  reports  and  their  appendices,  for 
the  opinions  of  our  merchants  and  insurance  offices. 

The  want  of  space  compels  us  to  close  this  hasty  notice  for  the 
present,  but  we  propose  in  a  future  iniinber  to  return  to  the  subject, 
and  give  to  our  readers  some  extracts  from  the  reports  to  illustrate 
our   remarks,   and   demonstrate  our   fundamental   proposition,  that 
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both  from  the  magnitude  and  importance  of  the  undertaidng,  and  the 
admirable  manner  in  which  it  is  conducted,  the  United  States  Coast 
Survey  wiU  prove  honorable  to  us  as  a  nation,  and  useful  to  man- 
kind at  large. 

Let  us  hope  then  that  the  suggestion  of  Mr.  Bache,  at  tiie  close  of 
his  last  report,  wiM  not  only  be  adopted  but  extended,  and  that  our 
government  will  not  only  order  tlie  Pacific  Coast  to  be  similarly  sur- 
veyed, but  that  it  will  extend  the  plan  so  as  to  include  the  lakes  and 
great  rivers,  and  finally,  to  embrace  a  complete  topographical  survey 
of  our  whole  territory.  F. 


FRANKLIN  INSTITUTE. 


Monthly  Meeting,  February   17,   1S4S.       Dr.  R.   'M.  Patterson, 

Presiding. 

The  following  donations  were  announced: — 
From  Prof  A.  D.  Bache,  Washington,  D.  C. — 

Congressional  document,  containing  the  Report  of  the  Superintend- 
ent of  the  Coast  Survey,  showing  the  progress  of  the  work. — 1S47. 
From    the  Central  Railroad   and  Banking  Company,  of  Georgia — 
Tlhrteenth  Report  of  the  President  and  Engineer,  and  the  proceed- 
ings of  the  meeting  of  the  Stockholders,  December,  1S47. 
From  the  Mine  Hill  and  Schuylkill  Haven  Railroad  Company — 

Their  Annual  Report  for  1847. 
From  the  Pennsylvania  Institution  for  the  Deaf  and  Dumb — 

Their  Annual  Report  for  1847. 
From  the   Academy  of  Natural  Sciences,  Philadelphia — 

The  Bulletin  of  their  proceedings.  Vol.  3,  No.  12. 
From  ]Mr.  J.  S.  Lippincott,  Philadelphia — 

A  work  entitled,  the  Mineral  Region  of  Lake  Superior,  comprising 
its  early  history,  &c.     By  J.  Hougliton,  Jr.,  1S46. 
From  Messrs.  Lea  &:  Blanchard,  Philadelphia — 

A   work  entitled.  Principles  of  Physics  and  ^Meteorology.     J3y  J. 
Mailer — American  edition,  1S4S. 
From  Dr.  A.  M.  Comstock,  Philadelphia — 

A  copy  of  the  New  Testament,  printed  in  his  Phonetic  characters, 
1S4S. 
From  Solomon  W,  Roberts,  Esq.,  Harrishurg,  Pennsylvania — 

Legislative  Documents  and  the  Daily  Legislative  R^'cord. 
From  T.  H.  Forsyth,  Esq.,  Harrishurg,  Pennsylvania — 

Legislative  Documents  and  the   Bills  of  the  Senate  and  House  of 
Representatives. 
From  Prof  R.  S.  McCulloh,  Philadelphia— 

A  Congressional  Document,  containing  the  report  of  Scientific  in- 
vestigations relative  to   the  Chemical   nature  of  saccharine  sub- 
stances,and  the  artof  manufacturing  Sugar;  made  under  the  direc- 
tions of  Professor  A.  D.  Bache,  by  Prof  R.  S.  McCulloh,  1S47. 
The  comnnttee  on  Mr.  Elliot  Cresson's  proposition  to  found  a  gold 
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medal,  reported  recommending  the  following  resolution,  which  was 
adopted  : 

Resolved,  That  the  Committee  on  Exhihitions  be  authorized  to 
carry  out  the  intention  of  Elhot  Cresson,  Esq.,  in  regard  to  the  gold 
medal  estabhshed  by  hinj,aiid  to  receive  from  the  Trustees  designated 
by  him,  sucli  directions  for  the  preparations  of  tlie  dies,  and  the  strik- 
ing and  award  of  the  medal,  as  the  trust  created  may  require. 

Eight  candidates  for  membership  were  proposed. 

Tlie  following  candidates,  proposed  at  the  last  mectmg,  were  elect- 
ed meuibers: 

Alex.  Burbeck,  Jr. ;  Wm.  Haywood  Drayton;  Harris  S.  Louder- 
back;  William  Swain;  Frar.klin  Stewart;  David  S.  Siner;  Robert 
Warnock  ;  Henry  H.  Wilson ;  Joseph  D.  Williamson  ;  Charles  C. 
Watson,  Jr. 

The  following  gentlemen  were  appointed  on  standing  Commiltees: 

Committee  on  Library — Messrs.  J.  Allen,  F.  A.  Bregy,  W.  J.  Lev- 
ering, J.  P.  Parke,  D.  Rlioads,  W.  Roberts,  J.  D.  Sheble,  S.  D.  Steele, 

A.  Wood,  and  G.  J.  Zeigler. 

Committee  on  Arts  and  INIanufacturers — J.  C.  Booth,  W.  F.  Cog- 
sins,  J.  C.  Copper,  C.  M.  Ghrisky,  W.  Harris,  A.  L.  Kennedy,  G.  L. 
Thomas,  F.  A.  Trego,  W.  P.  Troth,  and  L  S.  Williams. 

Committee  on  Meetings — C.  B.  Foster,  E.  Greble.  B.  B.  Gnmpert, 
W.  Hartel,  W.  R.  Johnson,  W.  E.  Morris,  F.  Peale,  J.  B.  Reynolds, 
S.  W.  Roberts,  and  G  W.  Smith. 

Committee  on  Cabinet  of  JNIodels — J.  Agnew,  H.  B.  M.  Berkinbine, 

B.  iM.  Feltwell,  H.  Huber,  Jr.,  W.  H.  Loper,  J.  V.  Merrick,  T.  S.  Stew- 
art, T.  U.  Walter,  G.  Weigand,  and  T.  F.  Williams. 

Committee  on  Exhibitions — J.  E.  Addicks.J.  Agnew,  J.  C.  Cresson, 
J.  P.  Ellis,  0.  Evans,  T.  Fletcher,  B.  Huckel,  S.  W.  Roberts,  C.  A. 
Walborn,  and  J.  Weigand. 

Committee  on  Cabinet  of  iSIinerals — C.  F.  Beck,  J.  C.  Booth,  M.  H. 
Boye,  J.  F.  Frazer,  E.  Greble,  R.  E.  Griffith,  W.  Petlit,  R.  C.Taylor, 
A.  W.  Thompson,  and  C  B.  Trego. 

Committee  on  Meteorology— M.  T.  W.  Chandler,  J.  P.  Ellis,  G. 
Emerson,  0.  Evans,  R.  Frazer,  B.  Huckel,  J.  S.  Lippincott.  It.  P. 
Thomas,  C.  B.  Trego,  and  F.  A.  Trego. 

Communications  on  subjects  connected  with  science  and  the  arts 
being  called  for, 

Mr.  G.  W.  Smith  called  the  attention  of  the  members  to  specimens 
of  various  articles  made  of  gutta  percha,  especially  to  a  driving  belt 
which  had  been  for  some  time  in  use  in  the  machine  shop  of  M.  W. 
Baldwin:  he  asked  especial  attention  to  the  neatness  and  strength  of 
the  joint  made  by  simple  superposition  of  the  two  ends  of  the  belt, 
with  pressure,  when  heated  to  the  temperature  of  1S0°.  He  also  ex- 
hibited some  specimens  of  sheets  of  the  substance  intended  for  use 
in  book  Innding  for  which  it  possesses  certain  advantages;  these  slieets 
were  beautifully  figured  in  imitation  of  watered  silks,  &:c.  He  also 
noticed  the  application  of  the  substance  to  the  soles  of  shoes,  and 
stated  that  it  possessed  great  durability,  and  the  impermeability  to 
water  which  distinguishes  caoutchouc,  and  has  the  additional  advan- 
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tagc  of  not  becoming  slippery  upon  wet  pavements.  Shoes  prepared 
witli  this  material  can  be  procured  at  the  store  of  JNlr.  Thornley,  ni 
Chesnut  street  above  Fourth. 

JMr.  G.  \V.  Smith  also  submitted  (o  the  meeting,  a  model  of  a  new 
coupling  joint  for  steam  (and  other)  pipes — patented  by  Messrs  West 
&.  I'honison.  The  ends  of  the  pipes  to  be  joined  are  provided  with 
beveled  llanges,  between  which  the  patentees  prefer  to  place  a  piece 
of  jirepared  caoutchouc  or  other  elastic  substance,  although  this  is  not 
absolutely  necessary.  'Ihe  flanges  are  surrounded  by  a  grooved 
ring,  cast  in  three  pieces,  and  joined  by  screws,  passing  from  one  seg- 
ment to  the  other;  as  these  screws  are  tightened  the  flanges  are  com- 
pressed, and  the  joint  thus  made  perfectly  steam  tight. 

Mr,  C.  B.  Foster,  Dentist,  removed  three  teeth  from  the  mouth  of  a 
gentleman  while  under  the  influence  of  chloroform;  upon  his  recov- 
ery from  its  eflects,  the  gentleman  stated  that  he  had  felt  no  pain  du- 
ring the  operation. 

Di".  Comstock  then  addressed  the  meeting,  and  explained  the  prin- 
ciples of  the  formation  of  his  phonetic  alphabet,  which  differed  from 
ordinary  alphabets  in  having  a  symbol  for  every  distinct  sound,  of 
which  there  are  thirty-eight  in  the  English  language,  while  there 
are  but  twenty-six  letters  to  represent  them.  Dr.  C  proceeded  to 
enumerate  these  sounds,  and  stated  that  wherever  the  alphabet  of  any 
language  had  a  symbol  appropriated  exclusively  to  express  any  par- 
ticular definite  sound,  that  symbol  had  been  adopted  by  him  ;  where- 
ever  this  was  not  the  case,  a  symbol  had  been  invented  for  that  sound. 
When  the  sound  could  be  considered  as  a  compound,  the  symbol  was 
so  arranged  as  to  present  those  of  the  elementary  sounds  which  enter 
into  its  composition.  Dr.  C.  explained  the  advantages  which  he  con- 
ceived his  system  to  possess  over  the  ordinary  methods  of  writing  the 
English  language. 

JMr.  Pantoleon  expressed  his  concurrence  in  the  opinions  expressed 
by  Dr.  Comstock,  and  proceeded  to  illustrate  the  applicability  of  the 
plionetic  system  to  languages  other  than  the  English.  He  stated  that 
there  were  fifty-four  distinct  simple  sounds  possible,  of  which  twelve 
were  not  used  in  any  language.  There  were  therefore  but  few  addi- 
tional symbols  necessary  to  be  introduced  in  order  to  extend  the  sys- 
tem devised  by  Dr.  Comstock  to  the  expression  of  every  other  lan- 
guage. He  illustrated  iiis  positions  by  examples  from  the  Turkish 
languages,  and  urged  the  importance  of  its  adoption  by  Americans  as 
a  means  of  rendering  their  language  easier  of  acquisition  both  by 
children  and  foreigners. 

ISIr.  Dyer,  of  New  York,  was  then  introduced  to  the  meeting,  and 
proceeded  to  unfold  the  principles  of  the  art  of  Phonography,  or 
writing  according  to  sound.  He  explained  what  is  meant  by  writ- 
ing by  sound.  The  word  awe,  he  said  is  composed  of  one  simjjle 
voioel  sound,  as  any  person  would  readily  perceive  upon  enunciating 
it  with  distinctness.  The  word  ought  is  composed  of  two  sounds; 
sought,  o[  three  sounds,  as  will  also  be  readily  perceived.  In  short, 
all  the  tvords  in  the  English  language  are  formed  by  combining 
variously,  <\.bo\M  forty  simple  sounds.     Now  Phonography  furnisiies 
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a  s\2\\  or  letter  for  every  one  of  those  sounds,  and  no  sign  represents 
more  than  one  sound  ;  the  ground- prhiciple  of  the  art  being  one  sign 
for  a  sound,  and  but  one  sound  to  a  sign. 

Again,  the  Phonographic  letters  are  the  simplest  geometrical  lines 
and  curves,  thus  rendering  the  system  as  brief  as  possible.  Owing 
to  the  certainty  of  the  representation.  Phonography  can  be  learned  in 
a  very  short  space  of  time — twelve  lessons  of  one  hour  each  being 
sufficient  to  enable  any  person  of  ordinary  abilities  to  acquire  a  tho- 
rough knowledge  of  the  art.  Mr,  Dyer  here  instituted  several  com- 
parisons between  the  Phonographic  and  the  common  mode  of  writing, 
■whicli  showed  tlie  former  to  be  about  eight  times  as  brief  as  the  latter. 
He  also  introduced  some  very  striking  and  amusingillustrations  of  the 
anomalous  character  of  our  common  mode  of  spelling. 

To  show  the  legibility  of  the  system,  he  wrote,  in  the  Phonographic 
characters  upon  the  black  board,  a  sentence  handed  in  by  one  of  the 
audience,  which  was  read  with  perfect  facility  by  a  gentleman  pre- 
sent familiar  with  the  system,  and  as  proof  of  its  applicability  to  re- 
porting, iNIr.  Smith  read  the  following  note  received  by  Mr.  Dyer, 
from  Dr.  J.  P.  Nichol  of  (ilasgow  (Scotland)  University,  whose  lec- 
tures on  Astronomy  IMr.  D.  recently  reported  for  the  Neiu  York  Tri- 
bune. 

New  York,  11,  University  Place. 

Dr.  Nichol  begs  to  express  his  approval,  and  even  surprise,  at  the 
extreme  accuracy  of  the  reports  of  his  lectures  which  have  appeared 
in  the  Tribune.  He  has  formerly,  in  Em-ope,  liad  frequent  reason  to 
be  gratified  with  excellent  reports;  but  his  previous  experience  fur- 
nishes no  instance  of  a  verbal  accuracy  as  perfect,  even  with  regard 
to  portions  of  his  lectures  never  committed  to  writing,  and  often  de- 
livered with  much  rapidity. 

The  very  large  space  devoted  by  the  Tribune,  to  these  reports,  has 
of  course  rendered  that  possible,  which  in  other  cases  could  not  be 
accompiislied,  but  still — even  making  such  allowance — Dr.  Nichol 
finds  ample  occasion  to  form  a  judgment  of  the  high  value  of  Pho- 
nography, and  the  skill  with  whicli  it  has  been  applied. 
To  Mr.  Dyer,  Tribune  Office. 

INIr.  D.  concluded  his  remarks  with  a  statement  of  the  advantages 
that  would  accrue  from  the  introduction  of  Phonography  into  general 
use,  and  especially  into  our  common  schools  and  seminaries  of  learn- 
ing, as  a  regular  branch  of  education.  He  dwelt  at  some  length  upon 
the  great  utility  of  instructing  the  youth  of  the  land  in  Phonography 
at  an  early  age,  so  that  when  they  left  school  at  the  age  of  fourteen 
or  sixteen  years,  they  would  be  able  to  record  with  unerring  accm-acy 
the  words  of  the  most  rapid  speaker,  and  treasure  up  for  future  refer- 
ence the  glowing  thoughts  of  the  impassioned  orator. 

The  system  used  by  Mr.  D.  is  that  proposed  by  Mr.  Pitman  of  Eng- 
land, and  differs  from  that  of  Dr.  Comstock,  by  the  simplicity  of  the 
forms  of  the  characters,  which  are  intended  for  rapid  writing,  while 
it  agrees  with  his,  in  the  fundamental  principle  of  having  a  symbol 
for  the  exclusive  expression  of  each  distinct  sound. 
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Annual  Report  of  the  Board  oj  Canal  Covimhsioners, with  Accom- 
panying  Documents,  for  the  year  ending  November  30,  1S47. 

Tiie  Canal  Commissioners  of  Pennsylvania  n^  maifing  their  report 
of  the  operations  on  the  canals  and  railroads  oi  this  commonwealth, 
for  the  fiscal  year  commencuig  December  1,  1S46,  and  ending  Novem- 
ber 30,  1S47,  would  remark  that  the  receipts  up  to  the  first  of  Octo- 
ber, were  unprecedentedly  great,  and  tiie  expenses  as  low  as  in  any  pre- 
ceding year  ;  bat  on  the  7th  and  Sth  of  that  month  a  most  disastrous 
flood  swept  over  much  of  tlie  mail)  line  and  Susquehanna  and  West 
Eraiich  divisions,  interrupting  ths  through  navigation  between  Piiiia- 
delphia  and  Pittsburg  to  the  close  of  the  year,  and  suspending  that  of 
llie  Susquehaima  and  West  Branch  divisions  for  a  portion  of  the  bal- 
ance of  the  season.  Notwithstanding  the  diminution  in  the  revenue 
from  this  cause,  the  receipts  and  exj^enditures  for  the  year  present  the 
following  gratifying  result : — 


KECEIPTS. 


From  tlie  Philadelphia  and  Columbia  railroad,  $  574,938-27 

<■■'         Allegheny  Portage  railroad,  230,660-88 

"        Main  line  of  the  Canal,  425,396-78 


Total  gross  receipts  on  the  INIain  line,  1,231,045-93 

From  which  deduct  drawbacks,  7,500-95 


Carried  forward,  1,223,544-98 
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Brought  forward,  $  1,223,544-9S 

From  the  Delaware  Division,  172,191-15 
"         Susquehanna,  and  North  and  West 

Branches,  deducting  drawbacks,  185,839-74 

Total  gross  receipts  on  all  the  lines,  S  1,581,57587 

EXPENDITURES. 

On  the  Philadelphia  and  Columbia  railroad,  S  255,241-00 

'•     Allegheny  Portage  railroad,  168,253-40 

«  Main  line  of  canal — Ordinary  expenses.  1 14,431-88 
Damages  from  floods,  50.035-61 
Clark's  Ferrv  bridge,     14JS32-93 


179,300-42 

Delaware  Division,  24,108-48 

Susquehanna,  and  North  and  West  Branches — 

Ordinary  expe7ises,       50,668-53 
Damages  from  JIuods,  10-904-00 


61,572-53 


Total  expenditures,  688,475-83 

Total  gross  receipts,  $  1,581,575-87 

Expenditures,  688,475  83 

Excess  of  receipts  over  expenditures,  S  893,100-04 

If  the  pay  of  the  Canal  Commissioners,  Secretary,  clerk  hire,  mes- 
senger and  incidental  expenses  of  their  office,  amounting  to  $505564, 
be  deducted  from  the  above  sura,  it  will  leave  S  888,044-40,  as  the 
net  revenue  from  the  canals  and  railroads  of  the  Commonwealth  for 
the  year  ending  Novembei  30, 1847;  being  an  increase  of  $  307,522-27, 
over  the  net  revenue  of  the  previous  year.  Judging  from  the  receipts 
up  to  the  1st  of  October,  it  is  confidently  believed  that  had  there  been 
no  interruption  from  floods,  the  revenue  from  tolls  would  have  reach- 
ed S  1,900,000,  The  expenditures,  which  ampunted  to  S  688,475-83, 
would,  by  deducting  S  60,939-61,  tli^cost  of  the  repairs  of  damage  by 
floods,  have  been  reduced  to  S  627,535-22 — leaving  ihe  net  revenue  at 
S  1,272,463-78,  instead  of  5  888,044-40. 

It  will  be  seen  from  the  foregoing  statement  that  the  expenditures 
for  the  year,  have  been  swelled  by  the  repairs  of  tiie  daaiages  caused 
bv  the  floods.  The  augmentation  of  motive  power  to  meet  the  in- 
crease of  tonnage  on  the  Philadelphia  and  Columbia,  and  Allegheny 
Portage  railroads,  has  also  increased  that  item  of  expenditure  beyond 
the  amount  required  for  the  preceding  year. 

In  making  up  their  statement  of  receipts  and  expenditures,  the 
Board  have  been  governed  by  the  actual  amount  of  tolls  received, 
during  the  year,  and  the  entire  cost  of  motive  power,  repairs,  expen- 
ses of  collection,  <S*c.,  whether  paid  or  unpaid.  This  will  account  for 
any  apparent  discrepancy  which  may  appear  between  this  report,  and 
those  emanating  from  the  accounting  departments,  which  are  made 
up  from  settlements  to  the  close  of  the  fiscal  year. 
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The  ordinary  repairs  of  the  several  lines  of  canal  and  railroad  have 
been  executed  with  as  much  economy  as  was  found  consistent  with 
an  increasing  business,  and  were  confined  within  the  estimate  present- 
ed in  the  last  annual  report  of  the  Board. 

Tlie  accompanying  statements  exhibit  a  large  increase  in  the  ton- 
nage transported,  as  well  as  the  several  articles  embraced  in  that  in- 
crease. They  likewise  exhibit  a  steadily  increasing  trade  upon  the 
works  of  the  commonwealth,  independent  of  any  sudden  and  tem- 
porary demand  for  the  productions  of  this  or  of  neighboring  states. 

On  the  articles  of  coal,  iron,  flour,  and  grain,  the  tolls  collected  at 
the  several  otlices  during  the  year,  were  as  follow:  * 

Coal,       ...  -  $  218,970-27 

Iron,  -  .  -  -  96,582-08 

Flour  and  grain,     -  -  -  133,596-27  t 

A  detailed  statement  of  the  operations  on  the  several  lines,  is  deem- 
ed unnecessary,  a  condensed  view  being  all  that  is  required,  either  for 
the  information  of  the  public  or  the  action  of  the  Legislature. 

The  accompanying  report  of  the  superintendent  of  the  Philadelpliia 
and  Columbia  railroad  gives  a  detailed  statement  ot  the  business  ot 
the  road  for  the  past  year.  The  expenses  exceed  the  estimates  pre- 
sented to  the  last  Legislature.  Bui  this  increase  of  expense  bears  no 
more  than  its  just  proportion  to  the  increased  business  of  the  road. 
During  the  winter  and  spring  months  a  much  larger  amount  of  ton- 
nage was  transported  over  it  than  for  any  corresponding  period  of 
proviouo  yoaios.  Tlic  toiiuagB  cuiivcyed  ovei  the  road  in  1S47  was 
two  hundred  and  thirty-four  thousand  two  hundred  and  twenty-nine 
tons,  being  an  excess  of  ninety-four  thousand  six  hundred  and  ninety- 
nine  tons  over  1846.  This  large  increase  of  transportation  necessa- 
rily increased  the  expenses  of  the  motive  power  and  repair  depart- 
ments. But  notwithstanding  this  increased  expenditure,  the  net  rev- 
enue derived  from  the  road  is  three  hundred  and  twelve  thousand 
four  hundred  and  nine  dollars  and  twenty  cents,  being  an  increase 
over  the  net  revenue  of  1846,  of  sixty-three  thousand  turee  hundred 
and  seventy-nine  dollars  and  eighty-seven  cents.  Nearly  the  full  ca- 
pacity of  the  present  motive  power  was  called  into  requisition  durino 
tlie  early  part  of  the  season.  Two  new  locomotive  engines,  contract- 
ed for  in  1846,  were  placed  upon  the  road  in  the  spring.  There  are 
now  thirty-seven  locomotives  in  good  running  order.  Two  others 
are  under  repairs,  which  will  be  completed  during  the  winter.  The 
whole  motive  power  of  the  road  will  thus  be  in  order  for  the  spring 
business.  If  there  should  be  any  considerable  increase  in  transporta- 
tion over  the  past  year,  it  may  become  necessary  to  place  at  least  two 
new  engines  on  the  road  the  present  season. 

*  The  names  of  the  offices  are  omitted — the  totals  only  are  siven.     Com,  Pub. 

t  No  return  for  flour  and  g-rain  from  office  at  Johnstown.  The  maximum  rates 
of  toll  render  iiimpossible  to  ascertain  with  correctness,  the  amount  of  toll  paid 
on  these  two  articles  shipped  eastward  at  Johnstown  and  Columbia,  It  is  estimat- 
ed that  at  least  fifty  thousand  dollars  should  be  added  to  the  above  statement  of  toll 
e  ceived  on  flour  and  grain  at  those  offices. 
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The  trucks  for  the  conveyance  of  section  boats  which  were  origi- 
nally put  on  the  road,  have  been  found  to  be  generally  inadequate  in 
strength  to  sustain  the  weight  which  they  are  required  to -transport. 
The  consequence  has  been,  that  they  have  required  frequent  and 
heavy  repairs,  and  are  often  out  of  order.  Tiie  superintendent  re- 
ports, tliat  '-  of  the  fourteen  sets  with  which  the  business  of  the  spring 
was  commenced,  only  three  (those  bst  built  at  Columbia)  are  in  a  con- 
dition for  service  next  season.  All  those  wliich  came  from  the  Port- 
age railroad  will  require  thorough  repairing,  and  those  bought  from 
the  Reliance  Une  will  require  eight  new  trucks  and  three  new  cradles 
entire,  besides  oiher  extensive  repairs.  One  set  has  been  entirely  de- 
stroyed." Directions  have  been  given  to  have  the  required  repairs 
made  to  these  trucks,  so  that  they  shall  be  ready  for  transportation 
before  the  opening  of  navigation. 

Tlie  cost  of  repairs  for  the  year  has  exceeded  the  estimate  only  two 
thousand  and  ninety-five  dollars  and  forty-five  cents.  About  sixty 
tons  of  new  rails,  eleven  thousand  cast  iron  chairs,  twenty  thousand 
feet  of  mud  sills  and  string  pieces,  and  ten  thousaiid  one  hundred  cross 
ties,  have  been  put  into  the  road  during  tlie  season.  Valley  Creek 
and  Cnatesville  viaducts  have  received  extensive  repairs.  These 
structures  are  now  in  a  safe  and  substantial  condition.  Repairs  were 
likewise  made  to  the  other  viaducts,  and  to  the  small  bridges,  water 
stations,  &c.  About  one  Inmdred  tons  of  new  rails  will  he  required 
for  the  present  year.  The  largest  portion  of  this  iron  will  be  required 
on  two  short  sections  of  the  road — the  first  extending  from  Vine  and 
Broad  strPRts  to  thp.  Srhuylkill  viadiirf,  whirh  i«;  now  srarrflly  passn- 
ble,  owing  lo  ihc  huge  aecessiuii  uf  tomuigtj  fioiu  the  Reading  rail- 
road, and  to  the  number  of  sidings  connecting  it  with  quarries,  ware- 
houses, &:c.:  the  second  extending  from  the  head  of  the  inclined  plane 
to  White  Hall,  on  which  there  is  but  a  single  track.  In  reference  to 
this  last  mentioned  section,  the  superintendent  observes,  that  "the 
propriety  of  relaying  the  north  track  from  White  Hall  to  the  inclined 
plane,  has  been  so  oTten  pressed  upon  the  attention  of  the  Board  and 
the  Legislature,  that  it  is  deemed  unnecessary  to  dwell  upon  the  sub- 
ject in  this  report.  All  the  arguments  hitherto  used  in  its  favor  are 
still  applicable.  The  expense,  detention,  and  annoyances,  caused  by 
the  necessity  of  stopping  the  trains  at  White  Hall,  have  been  felt  in  a 
greater  degree  the  past  year  than  formerly,  on  accoimt  of  the  increased 
amount  of  business  ;  and  it  is  earnestly  desired  that  measures  will  be 
adopted  to  remedy  the  evil."  The  single  track  from  White  Hall  to 
the  head  of  the  inclined  plane  is  not  sutficient  to  pass  with  facility  the 
present  amount  of  tonnage  conveyed  over  the  road.  It  is  manifest 
that,  upon  the  completion  of  the  Pennsylvania  railroad,  from  Harris- 
burg  lo  Pittsburg,  a  large  additional  amount  of  trade  will  be  thrown 
upon  the  Philadelphia  and  Columbia  railroad.  To  meet  that  acces- 
sion of  business,  it  will  be  necessary  to  relay  the  north  track  between 
the  poiius  just  indicated,  or  to  avoid  the  inclined  plane.  As  a  meas- 
sure  of  economy,  leaving  out  of  view  Ihe  greatly  increased  facilities 
which  it  would  give  to  transportatior;,  the  Board  are  convinced  that 
the  adoption  of  the  last  mentioned  alternative  is  the  true  policy  of  the 
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Commonwealth.  The  arguments  in  favor  of  avoiding  the  plane  have 
been  so  frequently  presented  to  the  Legislature,  as  to  render  their  re- 
petition unneces?ary.  The  south  track  cannot  pass  the  tonnage  with 
the  requisite  facility.  The  north  track  must,  therefore,  be  relaicl,  if 
the  present  line  from  ^^'hite  Hall  to  Philadelphia  be  preserved.  By 
avoiding  the  plane,  the  expense  of  relaying  this  portion  of  the  road, 
together  with  that  annually  incurred  in  keeping  up  and  superintend- 
ing the  machinery  of  the  plane,  will  be  saved.  The  Board  hare, 
therefore,  deemed  it  their  duty  again  to  call  the  attention  of  the 
Legislature  to  the  subject,  trusting  that  that  body  will  give  it  that  con- 
sideration which  is  demanded  by  its  immediate  connexion  v/ith  the 
prosperity  of  the  main  line  of  State  improvements. 

The  Allegheny  Portage  railroad  was  opened  for  transportation  on 
the  11th  of  March,  and  was  closed  on  the  26th  of  November.  JMuch 
damage  was  done  to  the  road  by  the  flood  of  the  7th  of  October. 
Two  stone  viaducts  of  forty  feet  span  each,  over  the  Conemaugh, 
were  greatly  injured  ;  the  boat-slip  at  HoUidaysburg  filled  up  ;  the 
track  at  the  foot  of  the  planes,  Nos.  7  and  S,  carried  away,  and  the 
road  at  several  other  points  materially  damaged.  Temporary  via- 
ducts were  constructed,  and  the  road  repaired,  causing  a  suspension 
of  business  for  only  one  week.  The  estimated  cost  of  the  damage 
to  the  road  by  the  flood  is  fourteen  thousand  dollars. 

The  motive  power  was  found  inadequate  to  the  demands  of  an  in- 
creased trade.  Although  two  engines  had  been  transferred  from  the 
Philadelphia  and  Columbia  railroad  ;  yet  the  worn  out  condition  of 
several  of  those  previously  on  the  road,  compelled  the  su[)erintendent 
to  resort  to  the  assistance  of  horse  power  at  a  period  when  the  price 
of  provisions  and  labor  was  on  the  advance.  This  has  necessarily 
added  to  his  expenditures.  The  Board  believe  that  it  would  be  eco- 
nomy to  place  three  new  engines  on  the  road,  so  as  to  supersede  as 
far  as  practicable  the  use  of  horse  power.  The  increase  in  the  ton- 
nage transported  on  the  road  over  that  of  1S46,  is  fifty-five  millions 
nine  hundred  and  forty  thousand  and  eight  Inmdred  pounds. 

The  nett  receipts  from  tolls,  from  all  sources,  is  sixty-two  thousand 
four  hundred  and  seven  dollars  and  forty-eight  cents.  It  is,  however, 
proper  to  remark  that  this  amount  does  not  show  the  actual  profits  of 
the  road.  A  large  amount  of  tonnage,  paying  a  maximum  rate  of 
toll,  is  shipped  both  from  the  eastern  and  western  termination  of  the 
main  line.  This  toll,  which  includes  the  railroad  toll,  is  paid  at  the 
offices  where  the  articles  are  first  shipped,  and  is  consequently  not 
carried  to  the  credit  of  the  Allegheny  Portage  railroad.  A  compari- 
son of  the  receipts  and  the  expenditures  does  not,  therefore,  show  the 
full  amount  of  profit  derived  from  this  portion  of  the  public  works. 

In  the  truck  department,  considerable  difficulty  was  experienced 
during  the  first  part  of  the  season,  from  tlie  limited  number  of  sets  of 
trucks  for  the  conveyance  of  section  boats.  As  a  large  nmnber  of 
these  boats  had  been  built,  and  were  actively  en.gaged  in  transporta- 
tion, it  was  deemed  a  simple  act  of  justice  to  those  who  had  embark- 
ed in  the  trade  on  the  implied  pledge  of  the  State  to  furnish  them  with 
the  means  of  crossing  the  Portage,  to  give  tlicm  the  same  facilities  as 

20^* 


226  Civil  Engineerinf^. 

were  etijoj^ed  by  those  using  a  difTereni  mode  of  conveying  goods. 
Five  new  sets  were,  therefore,  procured  and  put  on  the  road  during 
the  season.  Two  sets  have  been  nearly  completed  at  the-  depot  at 
Johnstown.  These  will  increase  the  number  from  seventeen  to  twen- 
ty-four ;  and  as  they  will  all  be  in  good  order  for  the  spring  business, 
they  are  deemed  sufficient  to  m.eet  the  demands  of  section  boats  for 
the  ensuing  year,  without  producing  any  unnecessary  delay. 

The  attention  of  the  Legislature  has  been  called,  in  previous  reports 
of  the  Board,  to  the  condition  of  the  tracks  upon  the  inclined  planes. 
The  superintendent,  in  his  accompanying  report,  again  urges  the  im- 
portance of  relaying  some  of  tliese  tracks  with  heavy  T  rail.  The 
proposed  repair  cannot  be  delayed  beyond  the  period  when  the  Penn- 
sylvania railroad  company  shall  form  a  connexion  between  tlieir  road 
and  the  Portage.  The  decay  of  the  wooden  superstructure,  and  the 
worn  out  flat  rails  will  render  it  impossible  to  do  the  business  conse- 
quent upon  the  increased  tonnage  which  may  reasonably  be  expected 
to  be  thrown  upon  the  road  after  the  completion  of  the  connexion, 
with  thai  despatch  so  necessary  to  maintain  the  credit  of  our  impor- 
tant line  of  improvements.  A  communication  has  been  received  from 
tlie  company,  stating  their  intention  to  form  tlie  connexion,  and  sug- 
gesting the  necessity  of  placing  the  planes  in  proper  order. 

Tb,e  Board  merely  desire  at  present  to  call  the  attention  of  the  Leg- 
islature to  the  subject,  leaving  it  to  that  body  to  determine  the  pro- 
priety of  the  repair  and  the  period  of  its  commencement. 

(To  be  Continued.) 


Extract  from  Lectures  on  Geology,  by  Professor  Ansted.  Deliver- 
ed at  King's  College,  London.  On  the  application  of  Geology 
to  Engineering  and  ^Architecture,  and  the  Supply  of  Water  to 
Towns  and  Cities. 

The  Professor  treated  of  the  supply  of  water  as  an  engineering 
subject,  apart  from  the  supply  obtained  from  land-springs,  or  small 
artesian  wells, considered  hitherto  on  a  comparatively  small  scale,  and 
rather  with  relation  to  agricultural  jiurposes  than  engineering.  The 
subject  of  drainage  and  water  supply  was,  perhaps,  connected  as  much 
with  architecture  as  engineering  ;  but,  when  he  liad  discussed  its  re- 
lations to  the  one.  it  would  scarcely  be  necessary  to  touch  upon  the 
other. 

With  respect  to  the  supply  of  wafer,  the  Professor  thought  he  could 
not  do  belter  than  give  them  a  short  outhne  of  what  had  been  done 
lately  with  regard  to  the  large  and  most  important  town  of  Liverpool, 
which  had  been  noted,  for  some  time,  as  a  place  which  was  badly 
supplied  with  water,  and  had  been  more  remarkable  than  any  other 
town  in  England  for  the  prevalence  of  fevers,  the  more  than  average 
illness  of  its  inhabitants,  and  the  short  duration  of  life  in  the  major 
part  of  it.  The  members  of  the  corporation  appeared  very  anxious 
to  do  all  in  their  pov;er  to  remedy  that  which  was  certainly  one 
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source  of  those  evils — namely,  the  deficiency  in  tlje  supply  of  water. 
Accordingly,  they  resolved  to  obtain  an  Act  of  Parliament,  empower- 
ing them  to  adopt  some  measure,  which  should  give  ihetowna  larger 
quantity  of  that  important  element.  The  town  was  situated  on  the 
new  red  sandstone,  and  had  hitherto  been  supplied  from  wells  sunk 
into  that  stratum,  wliich  consisted  of  a  red  sand  rock,  sometimes  very 
soft,  sometimes  rather  hard,  intersected  with  occasional  bands  of  marl, 
very  much  faulted  with  large  and  continuous  veins,  often  filled  up 
with  clay,  and  many  of  them  completely  impermeable.  The  new  red 
sandstone  rested  noon  coal  measures,  and  certainly  contained  a  great 
deal  of  water,  which  was  absorbed  from  the  imniediate  surface,  or 
drained  into  it  from  the  hills  in  pretty  large  quantities,  of  which  the 
actual  limits  were  ascertainable,  since  they  knew  how  much  fell  from 
the  clouds,  and  how  much  was  evaporated  ;  and  they  could  calculate 
how  much  was  lost  by  drainage  into  the  rivers.  The  supply  tlius 
obtained  was  found  to  be  very  insufficient  for  the  necessities  of  the 
town,  and  it  was  supposed  that  the  cj^uantity  could  not  be  materially 
increased  from  this  source.  This  point,  however,  had  to  be  decided 
upon  by  reference  to  the  structure  of  the  district,  and  by  calculating 
whether  they  got  all  the  available  water  of  the  district,  or  only  a  part, 
and  it  turned  out  that  the  latter  was  the  fact.  The  mode  in  which 
this  water  was  obtained  was  by  wells,  with  horizontal  galleries  at 
their  bottoms,  to  allow  the  admission  of  a  large  quantity  of  water, 
which  was  then  pumped  to  the  surface.  The  water  obtained  from 
the  new  red  sandstone  contained  oxide  of  iron  and  some  salts  of  lime 
and  magnesia,  which  made  it  exceedingly  hard,  and  ill  adapted  eco- 
nomically for  many  uset'ul  purposes  connected  with  the  manufactures 
of  that  neighborhood,  and  in  all  operations  in  v/hich  soap  was  re- 
quired. It  was  very  good  to  drink,  but  unfit  for  other  domestic  pur- 
poses. The  question  was,  whether  a  sufficient  supply,  even  of  this 
water,  could  be  obtained  from  the  district?  The  proprietors  of  the 
wells  attempted  to  show  that  an  increased  quantity  could  not  be  ob- 
tained. It  was  to  their  interest  that  that  should  be  the  case,  and  they 
very  naturally  believed  that  it  was  so — consequently,  they  opposed 
all  measures,  the  object  of  v/hich  was  to  obtain  water  from  any  other 
source.  The  corporation  gathered  all  the  information  that  could  be 
obtained  locally,  and  then  called  upon  several  scientific  men  fcir  their 
opinion  ;  and  it  is  a  fact  of  great  interest,  as  illustrating  the  present 
practical  position  of  geology,  that  it  was  thought  necessary  to  have 
the  opinion  of  persons,  more  noted  for  their  geological  knowledge 
than  for  simply  a  practical  acquaintance  with  engineering.  Professor 
Phillips  was  first  invited  to  give  his  attention  to  the  subject,  but  was 
prevented  from  doing  so  by  his  engagements  with  the  Government. 
He  (Professor  Ansted)  was  then  applied  to,  and  after  close  examina- 
tion and  full  consideration,  he  came  to  the  conclusion  that  a  sufficient 
sujjply  could  not  be  obtained  from  the  new  red  sandstone  formation, 
he  being  of  opinion  that,  though  a  someu'iat  larger  quantity  might 
be  had  of  the  v/ater  v/hich  fell  on  the  district,  yet  that  would  not  be 
nearly  enough  for  the  requirements  present  and  prospective  of  a  town 
like  Liverpool.     What  was  next  to  be  done  ?     Then  came  in  that  ad- 
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mixture  of  engineering  witli  geological  science,  now  necessary  indeed 
to  every  engineer,  who  wished  to  do  his  work  satisfactorily,  and  with 
tlie  consciousness  iliat,  whatever  the  result,  every  means  liad  been 
adopted  which  the  circumstances  of  the  case  would  allow.  The  en- 
gineers looked  about  the  neighborhood  far  and  near,  their  object  being 
to  discover  where  the  necessary  supply  was  to  be  found.  One  scheme, 
which  met  with  considerable  favor  at  first,  was  to  take  the  water  from 
the  Bala  Lake,  in  North  Wales,  and  convey  it  to  Liverpool,  a  distance 
of  60  miles,  by  closed  canals.  (Jreat  natural  obstacles,  however,  in- 
tervened, and  it  was  found  that  this  plan  involved  an  enormous  ex- 
pense, with  the  chance  of  incurring  still  greater  outlay  in  overcoming 
several  of  those  natural  obstacles,  which  could  not  be  well  estimated 
until  the  work  was  attempted.  This  scheme,  after  exciting  much  dis- 
cussion, was  at  length  abandoned,  and  the  engineers  began  to  look 
nearer  home.  After  again  considering  the  supply  from  the  wells,  and 
again  convincing  themselves  of  its  utter  inefficiency,  they  found  they 
must  resort  to  other  means,  and  thus  originated  the  somewhat  cele- 
brated Rivington  Pike  scheme.  The  Rivington  Pike  district  present- 
ed a  hilly  surface  of  17  square  miles,  admirably  adapted  by  nature 
for  such  a  project.  The  plan  pursued  in  this  case  was  to  take  the 
district  and  measure  its  area  of  drainage,  then  to  estimate  the  quan- 
tity of  water  that  could  be  obtained  from  it,  and,  finally,  to  consider 
how  the  water  might  be  best  accumulated.  This  was  a  beautifully 
scientific  problem,  perfectly  practical  indeed;  but  one  which  had  rare- 
ly, if  ever  before,  been  tried  to  the  extent  now  proposed.  First  of  all, 
they  had  to  see  whether  the  quantity  of  water  would  be  sufficient; 
and  this  was  effected  by  accurately  marking  the  water  shed,  observ- 
ing where  all  the  rills  and  streams  could  be  caught  conveniently,  and, 
when  caught,  considering  whether  they  could  be  conducted  into  some 
sound  and  sufficient  reservoir.  The  model  on  the  table,  which  was 
an  accurate  representation  of  the  district,  would  show  that  all  those 
points  were  readily  attainable.  The  drainage  was  regulated  by  the 
shape  of  the  country,  and  it  might  be  seen  either  by  the  Ordnance 
]?vlap,  a  contour  map,  or  a  model.  In  this  case,  he  was  able  to  exhibit 
a  model,  which  was  the  best,  but  the  Ordnance  Map  was  the  guide 
originally  used.  Having  then  found  the  area,  the  question  whether 
it  would  yield  a  sufficient  quantity  of  water  to  supply  the  tovvn  of 
Liverpool  was  next  to  be  decided.  This  calculation  involved  a  con- 
siderable amount  of  knowledge  of  geological  structure.  It  was  easy 
to  tell  how  many  inches  of  rain  descended  from  the  sky  on  a  certain 
space  and  in  a  given  time;  and  they  had  only  to  multiply  that  by  the 
whole  area  intended  to  be  drained,  and  tliey  would  have  the  exact 
quantity  which  fell  upon  the  whole.  That  was  simple  enough  ;  but 
tliey  had  then  to  ascertain  what  was  the  nature  of  the  surface  on 
which  the  water  alighted  ;  for  if  it  were  permeable,  as  sand,  for  in- 
stance, it  was  obvious  that  a  large  proportion  would  be  absorbed  and 
lost ;  or,  if  tl'.ere  were  many  hollows,  the  water  would  lie  in  them  and 
evaporate.  These  and  other  geological  considerations,  had  all  to  be 
well  considered  ;  but  geological  science  showed  that  the  district,  being 
composed  of  the  bed  of  hard  sandstone,  called  millstone  grit,  partially 
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covered  over  with  shaley  beds  belonging  to  the  coal  measnies,  the 
whole  of  it  might,  for  practical  purposes,  be  regarded  as  impermeable. 
Tiie  sandstone  roclc,  oftentimes  very  soft,  was  here  very  biard,a  good 
deal  faulted  but  not  open — so  that  it  would  allow  almost  the  whole  of 
the  water  to  run  off  the  surface.  The  consequence  was,  that  almost 
all  the  rain  that  fell  rrn  into  the  streanis,  which  a  furtlierexaujinatioii 
showed  might  be  readily  collected  into  two  principal  reservoirs  on  the 
side  of  the  district  nearest  to  Liverpool,  whicli  would  be  24  miles  dis- 
tant. Tiie  natural  valleys,  in  which  it  was  intended  to  place  these 
reservoirs,  had,  no  doubt,  held  water  before,  as  the  bottoms  were  cov- 
ered with  fresh  water  silt.  There  were  also  beds  of  alluvial  clay — 
an  additional  indication  that  a  considerable  quantify  of  fresh  water 
had  at  some  period  been  there.  By  means  of  two  or  three  embank- 
ments, these  lower  districts  would  thus  accumulate  that  water,  which 
the  structure  of  the  upper  districts  allowed  to  run  off.  The  whole  of 
the  rain  which  falls  upon  an  area  of  47  square  miles  would  thus  be  col- 
lected, producing  a  supply  of  20,000,000  gallons  per  day,  sufficient  for 
the  town  of  Liverpool  were  it  twice  the  size,  and  also  for  the  supply 
of  a  more  useful  and  economical  article  .to  the  m.ills,  bleach-works, 
and  other  works  in  the  neighborhood.  Here  advantage  was  taken  of 
the  peculiar  natural  circumstances  of  the  district,  to  mak'e  the  mini- 
mum quantity  of  surface  produce  the  maximum  amount  of  water; 
but  which  could  never  have  been  accomplished,  but  for  a  distinct  geo- 
logical knowledge  of  the  structure  of  the  district.  Had  it  not  been 
for  a  practical  application  of  geological  science,  that  on  a  certain  de- 
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probability  was,  that  Liverpool  would  have  remained  for  a  much 
longer  period  suffering  from  the  want  of  a  sufficiency  of  so  vital  a 
fluid.  This  was  a  remarkable  instance,  in  which  a  knowledge  of 
structure  liad  been  applied  to  superficial  objects  of  this  kind. 

The  Professor  dismissed  the  subject  of  draining  by  explaining  the 
nature  of  the  operation  of  a  newly-invented  draining  pipe  (Watson's 
draining  pipe),  which  was  remarkably  effective.  It  was  cylindrical, 
with  a  great  number  of  longitudinal  slits,  which  were  wider  inside 
than  outside,  and  thus  counteracted  any  tendency  to  clog.  These 
pipes  were  most  useful  to  insert  in  beds  of  clay,  and,  even  after  a 
considerable  length  of  dry  weather,  might  be  seen  giving  out  water 
very  plentifully.  This  efficient  draining  caused  the  beds  to  contract 
and  crack,  and,  by  thus  making  openings  for  the  water,  rendered  the 
draining  perfect.  To  the  proper  use  of  these  pipes  a  knowledge  of 
the  dip  of  the  beds  was  indispensable.  Civ.  Eng.  &  Arch.  Jour. 


Extract  from  the  Report  of  the  Saperintendent  of  the  Coast  Su?'- 
vey,  showing  the  Progress  of  the  fVurk  during  the  Year  ending 
October,  IS47. 

Use  of  the  electro-magnetic  telegraph  for  differences  of  longitude. 
— The  use  of  the  telegraph  lines  established  between  Washington  and 
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Jersey  City,  opposite  New  York,  to  obtain  differences  of  longitude, 
has  been  continued  during  the  present  season,  and  the  attempts  to 
obtain  differences  of  longitude,  by  this  method,  between  Washington, 
Philadelphia,  and  Jersey  City,  have  proved  entirely  successful.  The 
arrangements  explained  in  my  report  of  last  year  were  found  suffi- 
cient for  the  continuation  of  the  work.  The  superintendent  of  the 
national  observatory,  Lieutenant  M.  F,  Maury,  again  directed  the  co- 
operation of  that  establishment.  The  observations  at  Philadelphia 
were  under  the  direction  of  Professor  Kendall,  and  those  at  New 
York  under  the  direction  of  Professor  Elias  Loomis.  The  details  of 
observation  were  arranged,  and  the  connexion  of  the  different  parts 
secured,  by  assistant  Sears  C.  Walker,  of  the  Coast  Survey,  who  was 
charged  with  the  operation. 

The  principle  of  tliis  method  is  well  understood  to  consist  in  trans- 
mitting signals  at  a  known  or  determined  time,  from  one  telegraph 
station  to  another,  where  they  are  noted  by  a  time-keeper,  well  legu- 
lated  to  the  time  of  th.e  place.  The  difierence  in  the  times  of  giving 
and  receiving  the  signals,  according  to  the  local  time  at  each  station, 
is  their  difference  of  longitude  expressed  in  time. 

'l"he  signals  are  given  at  one  of  the  stations  by  pressing  a  key, 
which  causes  the  closing  of  the  circuit.  This  closing,  it  is  intended, 
shall  be  simultaneous  with  the  ticking  of  a  clock  or  chronometer  at 
the  station.  The  circuit  being  closed,  if  the  electrical  wave  or  current 
takes  a  sensible  time  to  propagate  itself,  or  to  pass  from  one  station 
to  another,  the  absolute  time  of  the  signals  reaching  the  second  or  re- 
ceiving station  is  sRjisibly  different  from  that  of  makinsr  the  signal  at 

fho   firct  or  giving    ctation.        .4.    r>oil    about     tho     poles  of   a    lioroc  olioc 

magnet  of  soft  iron,  forms  part  of  the  circuit  through  which  the  elec- 
trical effect  is  transmitted.  Under  its  influence  the  soft  iron  becomes 
magnetic,  attracting  the  soft  iron  bar  (armature  or  keeper)  delicately 
poised  at  a  determined  distance  from  the  poles  of  the  magnet;  the 
movement  of  this  keeper  sets  in  action  a  local  battery  which  gives 
sufficient  power  to  make  the  dots  and  lines  constituting  the  JNIorse  tele- 
graphic signals.  The  click  of  the  keeper  of  this  temporary  magnet  is 
compared,  at  the  receiving  station,  with  that  of  a  clock  or  chronome- 
ter, thus  marking  the  time  at  which  the  signal,  made  at  a  known  lime 
at  the  giving  station,  is  received.  From  this  explanation,  it  appears 
that  there  is  liability  to  error  :  1,  in  the  clock  times  at  the  different  sta- 
tions. These  are  easily  examined  and  the  most  probable  times  as- 
signed at  each  station,  the  personal  equation  for  cloclv  correction  being 
determined  and  allowed  for,  they  may  then  be  treated  as  if  only  very 
small  errors  existed.  2.  The  time  of  striking  the  trigger  or  key,  to 
close  the  circuit,  may  not  coincide  with  the  clock  beat.  The  error,  if 
any,  from  this  source  is  determinable  by  experiment ;  and  careful  ex- 
periment failed  to  detect  a  sensible  amount.  3.  The  electrical  effect 
may  take  a  sensible  time  to  be  transmitted,  and  this  may  be  known,  if 
other  sources  of  error  could  be  got  rid  of,  by  transmitting  signals  from 
an  eastern  to  a  western  station,  and  vice  versa;  and  it  may  be  render- 
ed imll  in  its  effect  npon  determinations  of  differences  of  longitude 
by  such  alternate  transmission,  or  it  may  be  examined  iti  its  combined 
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effect  with  the  next  error.  4.  Tiiat  of  the  sensible  interval,  if  any 
exist,  between  the  activity  of  the  coil,  its  action  in  inducing  magnet- 
ism  in  the  receiving  magnet,  and  the  click  of  the  keeper  of  this  mag- 
net. 5.  The  error  in  noting  the  fraction  of  a  second  as  denoted  by 
the  clock.  It  was  perceived  that  this  difference  in  the  estimate  of 
fractions  of  a  second,  rendered  the  transmission  of  signals,  by  the 
beats  of  a  well  regulated  sidereal  clock,  and  their  reception  by  an- 
other sidereal  clock,  of  little  avail,  the  time  falling  constantly  upon 
the  same  fraction  of  the  second.  The  transmission  of  signals,  by  beats 
of  a  mean  solar  chronometer,  and  the  marking  of  the  time  of  recep- 
tion by  a  sidereal  clock  or  chronometer,  carries  the  fraction  of  the  sec- 
ond over  every  part  of  the  whole  second,  and  once,  at  least,  in  ten 
minutes  marks  the  coincidence  of  the  beats  of  the  two  time-keepers. 
By  observations  of  the  coincidences,  and  the  marking  of  intervals  at 
the  same  station,  the  law  by  which  each  observer  varied  in  the  esti- 
mate of  fractions  of  a  second  became  known,  and,  of  course,  the  dif- 
ferences (or  receiving  personal  equations)  of  each  observer,  supposing 
them  to  be  constant.  Pains  were  taken  to  compare  personal  equa- 
tions by  all  the  observers.  It  turned  out,  finally,  that  this  might 
have  been  done  by  transmitting  signals;  but,  then,  to  have  assumed 
it  would  have  been  to  anticipate  a  result  which  was  sought.  The 
part  of  the  error,  then,  of  receiving  signals  from  error  of  noting  time, 
was  ascertained  numerically,  and  its  value  could  be  assigned  within 
certain  limits  in  any  case.  The  inference  is  drawn  from  an  examina- 
tion of  this  class  of  personal  equations,  "  that  when  the  two  clocks" 
(the  one  by  which  signals  are  given,  and  the  other  by  which  they  are 
received,  both  being  rated  either  to  mean  solar  or  to  sidereal  time)  "do 
not  coincide  in  their  beats;  the  observers,  on  the  average,  set  down  the 
fraction  of  a  second  of  the  signal  received  too  small."  Of  the  five 
errors,  then,  which  I  have  enumerated,  the  numerical  values  could 
be  assigned  to  two,  (viz:  1  and  5.)  and  one  (viz:  2)  was  insensible. 
After  assigning  the  values  in  any  particular  case  to  1  and  5,  there  re- 
main residual  errors,  caused  by  3  and  4.  Now,  it  is  plain  that  both 
of  these  will  affect  the  result  alike;  that  is,  will  tend  to  make  the 
time  of  receiving  the  signal  later  than  it  should  be  by  the  amount  of 
retardation  of  the  wave  or  current,  and  by  the  difference  in  the  time 
of  its  reaching  the  spiral  coil  and  the  click  of  the  keeper  of  the  re- 
ceiving magnet.  But  a  comparison  uf  the  observations  shows  a  very 
small  residual  quantity  having  just  the  opposite  sign,  the  signal  being 
apparently  received  earlier  than  it  was  given.  From  this,  the  nullity 
of  both  these  corrections,  3  and  4,  is  fairly  inferred,  and  the  interest- 
ing consequences  follow,  that  "  the  telegraphic  method  of  comparing 
clocks,  distant  two  hundred  miles  from  each  other,  is  free  from  error 
when  the  method  of  coincidence  of  beats  is  employed,  and  that  the 
probable  error  of  the  longitude,  from  this  method,  is  the  same  as  the 
mean  result  of  the  computed  relative  correction  of  the  clocks  for  the 
niglits  of  observation."  An  investigation  of  the  probable  value  of 
such  error  shows  that,  under  favorable  astronomical  circumstances, 
and  with  due  care  in  the  use  of  the  transit  instrument,  "  the  astrono- 
mical difference  of  longitude,  between  any  two  stations  of  a  trigono- 
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metrical  survey,  may  be  determined  by  telegraphic  signals,  with  a  de- 
cree of  precision  of  the  same  order  as  tliat  of  the  differences  of  lati- 
tude," the  inaccuracy  depending  upon  tlie  same  causes  as  tlie  devia- 
tion of  the  piumb-line. 

Tiie  very  interesting  and  elaborate  report  of  Assistant  Walker,  of 
which  I  have  thus  given  the  chief  conclusions,  will  be  published  with 
the  other  results  of  the  year.  It  contains,  in  separate  sections — 1.  a 
discussion  of  the  theory  of  Morse's  telegraph  ;  2,  of  the  dilficulties 
in  the  use  of  the  telegraph,  from  imperfect  insuiatiou  ;  3,  the  the- 
ory of  the  adjustment  of  the  magnets  ;  4,  the  theoretical  discussion 
of  the  errors  of  the  clocks  at  the  different  stations  is  thoroughly  m.ade, 
and  equations  of  condition  are  formed  for  deducing  the  most  probable 
errors  from  the  observations  ;  5,  equations  of  condition  are  formed 
for  giving  the  most  probable  difference  of  longitude  from  the  observa- 
tions. Under  this  head,  the  mode  of  giving  and  receiving  signals  is 
discussed;  the  essential  character  of  the  method  of  coincidences  is  in- 
sisted on  ;  tables  of  personal  equations  for  each  observer,  and  each 
fraction  of  the  second,  are  framed.  The  key-beat  and  armaturp-beat 
in  giving  signals,  are  found  not  to  differ.  The  correction  for  lime  of 
transmission  of  electrical  effect,  or  <•  circuit  time,"  and  for  the  arma- 
ture-beats of  the  receiving  magnet,  are  explained,  and  the  whole  of 
the  physical  circumstances  are  expressed  in  an  algebraic  form.  6.  The 
corrections  for  errors  of  the  clocks  at  the  several  stations  are  deduced 
and  applied.  Full  tables  of  the  observations  at  the  several  stations 
are  given  in  this  connexion.  The  corrections  for  the  differences  in 
noting  time  by  the  different  observers,  (or  personal  equations  of  clock 
corrections,)  are  next  made.  7.  The  table  of  signals  transmitted  and 
received  is  given.  8.  The  results  of  this  fable  are  examined  and  com- 
pensated by  the  equations  of  condition.  9.  Numerical  values  are  as- 
signed, from  observation,  to  the  quantities  independently  compared, 
and  the  consequences  obtained  which  have  been  given  above. 

Measurement  of  base  line. — The  site  for  the  base  line  on  Dauphin 
island  was  selected  by  Asssistant  F.  H.  Gerdes,  after  his  general  re- 
connaissance of  this  part  of  the  coast  in  1845;  and  two  preliminary 
measurements  with  the  cliain  were  made  at  different  times,  under  his 
direction,  by  Messrs.  Walker  and  Greenwell.  The  site  presents  great 
facilities  for  measurement  and  connecting  the  base  with  the  triangu- 
latiou.  It  is  exposed,  as  all  sites  near  the  ocean  must  be,  to  the  grad- 
ual or  sudden  action  of  the  water,  but,  as  far  as  can  now  be  foreseen, 
is  likely  to  be  permanent,  so  as,  if  necessary,  to  afford  an  opportunity 
for  remeasurement.  The  base  was  laid  out  from  near  the  woods  on 
Dauphin  island  westward  for  nearly  seven  miles  to  the  western  ex- 
tremity of  the  island,  which  at  that  end  is  increasing.  It  has  been 
kept  as  far  as  practicable  from  the  gulf  side  of  the  island.  It  passes, 
first,  through  the  firm  salt  marsh  which  borders  the  Mississippi  sound, 
then  over  the  dividing  ridge  of  low  sand  hills,  upon  sand  flats  with 
scarcely  a  rise,  again  upon  firm  marsh  or  sand  fiats  covered  with 
short  grass  on  tlic  sound  side  of  the  island.  All  the  preparatory  ar- 
rangements were  made  under  the  direction  of  Mr.  Gerdes  before  my 
arrival  at  Dauphin  island. 
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The  measurement  of  the  base  was  made  hy  me,  assisted  personally 
]*y  Mr.  Gerdes  and  his  party,  to  which  were  attached  Assistant  J  iihus 
E.  Hilgard  and  Mr.  J.  Hewston.  The  grading,  where  required,  was 
done  under  the  direcMon  of  Mr.  W.  E.  Greenwell.  Tlie  records 
were  kept  by  Mr.  Samuel  Arthur.  The  apparatus  was  safely  trans- 
ported from  Washington  to  Dauphin  island,  under  the  charge  of  Mr. 
Thomas  McDonnell,  who  also  aided  in  the  measurement.  Mv.  Wtu*- 
deman  accompanied  me  to  make  the  repairs  which  it  was  supposed 
might  be  required  from  time  to  time,  to  examine  the  apparatus,  and  to 
see  the  working  of  the  different  parts. 

The  base  apparatus  presented  some  novel  features  in  construction, 
the  adaptation  of  others  not  hitherto  used  in  field  work,  and  a  choice 
of  parts  previously  used  by  others.  The  general  plan  was  devised  by 
me,  and  the  details  by  Mr.  William  Wurdeman,  by  whom  they  were 
executed  under  my  direction. 

This  is  not  the  place  to  describe  the  base  apparatus,  but  I  may  be 
allowed  briefly  to  allude  to  its  general  features  : 

1.  The  measuring  bars  were  upon  the  compensating  system,  first 
used,  I  believe,  by  Colonel  Colby  in  Great  Britain,  and  by  Mr.  Borden 
in  the  United  States,  but  the  mode  of  obtaining  the  compensation  dif- 
fered entirely  from  that  used  by  either  of  these  gentlemen. 

2.  A  principle  was  introduced  in  reference  to  the  dimensions  of  the 
bars,  which,  if  at  all  recognised,  has  not  been  hitherto  applied,  though 
obvious  enough.     A  bar  of  brass  and  a  bar  of  iron  of  the  same  di- 
mensions, exposed  to  the  same  source  of  heat,  will  not  heat  equally 
in  equal  times.    This  is  well  known  to  depend  upon  the  different  con- 
ducting powers  of  the  two  metals,  their  ditierent  specific  heats,  and 
the  ditierent  powers  of  their  surfaces  to  absorb  heat.    The  bars,  then, 
if  of  equal  sections,  when  the  temperature  is  rising  or  falling,  have 
not  the  same  teujperature,  and  the  system  is  not  compensating.    The 
surfaces  are  easily  made  to  absorb  equally  by  the  same  coating,  and 
the  sections  must  be  so  proportioned  to  each  other  that  the  bars  loill 
have  the  same  temperature  when  exposed  to  variable  temperatures 
of  the  atmosphere  and  of  the  case  containing  them.  Having  arranged 
the  sections  approximately,  using  numbers  taken  from  the  books,  tlie 
changes  in  length  during  increase  or   decrease  of  temperature    were 
not  perceived  when  microscopes  were  used  supported  upon  wooden 
stands,  or  even  upon  stone  blocks  of  small  size ;  the  means  of  measure- 
ment were  not  sufficiently  delicate  to  perceive  them,  or  they  were 
masked  by  greater  changes  in  the  supports.     When  the  level  of  con- 
tact was  substituted  for  the  microscopes,  or  when  JNIr.   Saxton's  re- 
flecting pyrometer  was  employed,  these  changes  became  very  percep- 
tible, and  it  was  necessary  to  resort  to  direct  experiment  upon  the  mate- 
rials of  the  bars  themselves  to  obtain  even  approximate  compensation, 
and  then  to  correct  a  small  residual  quantity  by  applying  a  covering 
more  absorbent  of  heat  to  one  bar  than  to  the  other.    If  such  changes 
have  not  been  perceived  hitherto,  it  has  been  because  adequate  means 
were  not  used  to  detect  them.     I  am  indebted  to  Lieutenant  A.  A. 
Humphreys,  and  to  Mr.  Joseph  Saxton,  for  the  perseverance  and  skill 
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with  wiiich  the  experiments  necessary  to  a  complete  adjnsfment  of 
the  apparatus  were  made. 

3.  The  lever  of  contact  and  level  first  used,  I  believe,  in  the  adjust- 
ment of  standard  measures  l)y  Be.ssel,  v/as  applied  to  indicate  the 
lengths  of  the  bars.  The  levels  were  so  delicate,  that  several  divis- 
ions upon  tlieni  made  up  a  quantity  entirely  insignificant  in  the  mea- 
surement. The  doubt  which  I  had  was,  whether  the  sensibility  of 
the  apparatus  had  not  been  carried  too  far.  Tiiis  was,  however,  en- 
tirely removed  upon  finding  the  rapidity  and  certainty  with  which  it 
could  be  used.  The  contact  of  two  adjacent  measures  was  between 
a  blunt  knife  edge  and  a  plane  of  agate. 

4.  The  trussed  support  for  the  bars  adapted  to  bearing  the  appara- 
tus at  two  points  only,  and  the  tin  covering  or  tube  which  surrounded 
llie  whole,  were  similar  in  principle  to  tliose  used  by  Mr.  Borden,  but 
differed  entirely  in  the  adaptation  of  them  ;  the  bars  moved  freely  on 
the  trussed  frauie  upon  rollers,  and  were  not  attached  to  the  covering 
tube  in  which  the  trussed  frame  itself  was  merely  supported.  The 
tin  covering  was  conical  and  was  doubled. 

5.  The  trestles  admitted  of  the  various  motions  required  in  placing 
the  apparatus.  The  length  of  tiie  whole,  about  twenty  feet,  (six  me- 
tres.) gave  a  weight  which  permitted  easy  and  rapid  transfer  by  four 
men,  when  covered  with  several  thicknesses  of  imperfectly  conduct- 
ing material  to  keep  the  fluctuations  of  temperature  within  moderate 
hmits.  In  arranging  so  many  and  various  details,  it  is  not  to  be  ex- 
pected that  some  of  them  will  not  admit  of  improvement;  but  the 
performance  of  the  apparatus  was  highly  satisfactory,  working  with 
a  rapidity  and  accuracy  quite  going  beyond  my  most  sanguine  ex- 
pectations, and  makino;  comparatively  light  the  labor  of  all  concerned 
by  the  excitement  produced  by  expectations  constantly  surpassed. 
The  contacts  were  usually  made  in  much  less  time  than  the  setting  of 
the  forward  trestles  for  the  next  measure.  The  following  statistics  of 
the  measurement  will  suffice  for  the  present  to  show  that  we  have 
obtained  a  useful  auxiliary  in  a  geodetic  survey,  especially  when  the 
difficulties  of  triangulation  render  advisable  the  measurement  of  fre- 
quent bases. 

The  greatest  length  measured  in  the  course  of  a  day,  in  the  final 
measurement,  was  1S3  tubes,  equal  to  nearly  seven-tenths  of  a  mile  ; 
tlie  least,  47  tubes,  or  one-fourth  of  a  mile  ;  the  average,  104  tubes, 
or  four-tenths  of  a  mile.  The  wliole  measurement  of  nearly  seven 
miles  was  completed  in  seventeen  working  days,  not  reckoning  the 
time  lost  by  bad  weather,  or  occupied  by  change  of  camp,  and  by 
comparisons  of  the  apparatus.  The  length  of  the  apparatus  was 
compared  before  and  after  the  final  measurement  with  a  standard  iron 
bar,  v/ith  which  it  had  been  compared  in  the  office,  by  using  JNIr. 
Saxton's  reflecting  pyromoter. 

The  accuracy  with  which  a  remeasurement  of  considerable  length 
could  be  made,  was  tested  more  than  once  in  the  measurement,  but 
it  was  determined  to  make  a  more  complete  direct  trial  by  establish- 
ing interuiediate  marks,  and  noting  by  the  micro-telescopes  attached 
to  the  ends  of  the  bars  the  deviation  at  intervals.     The  greatest  devi- 
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ation  in  the  length  of  seventeen  tubes  was  between  one  and  two 
hnndredths  of  an  inch  ;  the  average  in  twelve  cases  of  repetition,  not 
regardina;  signs,  was  five  thousandths  of  an  inch,  the  final  error  at 
the  end  of  the  third  of  a  mile  renieasnred  was  nothing.  The  proba- 
ble error  of  remeasuring  112  yards  was  five  thousandths  of  an  inch, 
making  in  the  whole  lengtli  of  the  base,  and  supposing  ail  tiie  errors 
to  fall  in  the  sani*^  direction,  which  is  physically  most  improbable, 
about  five-tenths  of  an  inch.  Tlie  great  practical  ditiiculty  found  at 
the  outset,  was  to  obtain  a  mark  which  would  stand  unmoved  in  the 
sand,  to  which  to  refer  the  apparatus  on  recommencing  a  measure- 
ment ;  this  was  satisfactorily  obviated  after  many  experiments,  and 
the  marks,  which  I  have  just  stated  to  have  been  placed  at  intervals, 
may  be  assumed  generally  to  have  been  stationary  from  one  measure- 
ment to  another.  Incidentally,  this  remeasurement  gave  a  strong 
test  of  the  perfect  compensation  of  the  apparatus,  under  sudden 
changes  of  temperature  as  well  as  for  different  stationary  tempera- 
tures. A  storm  came  up  after  the  second  measurement  was  com- 
menced, which  interrupted  it  for  between' one  and  two  hoin"s,  and 
cooled  the  air  suddenly  about  four  degrees.  The  second  measurement 
was  made  at  a  lower  temperature  by  some  five  degrees  than  the  first, 
and  under  exposure  to  a  sudden  fall  of  temperature. 

At  the  nearest  whole  measure  to  each  mile,  stone  posts  were  plant- 
ed in  the  sand  and  duly  secured,  and  at  the  ends  of  the  base,  monu- 
ments were  erected  and  secured  with  great  care  to  mark  the  extremi- 
ties of  the  line.  Smaller  stones  were  also  placed  in  the  prolongations 
of  the  base  and  across  it  at  the  ends,  giving  lines  intersecting  upon  the 
extremities  of  tfie  base  line.  Full  descrijitions  of  these  monuments 
and  stones,  and  of  their  condition  at  the  close  of  the  work,  have  been, 
recorded  in  the  office  of  the  survey.  They  have  been  visited  once 
since  the  measurement  by  assistant  Gerdes,  and  their  condition  report- 
ed. The  wiiole  time  occupied  by  my  party  at  the  base,  including 
the  landing  and  reshipping  of  the  apparatus,  the  pitching  and  strik- 
ing the  camp,  and  its  removal  from  the  east  end  towards  the  west 
end,  the  measurement,  placing  monuments,  trials  of  apparatus,  &c., 
was  six  weeks,  namely,  from  the  30th  of  April  to  the  12th  of  June. 
The  final  measurement  (occui)ying  27  days)  was  commenced  on  the 
12th  of  ?>Iay  and  ended  with  the  Sth  of  June,  including  in  this  period 
thiree  days,  when  the  camp  was  removed,  and  four  Sundays.  We 
were  much  indebted  to  JNIajor  Ogden,  of  the  corps  of  engineers,  for 
the  important  facilities  which  he  afforded  us. 


LaigneTs  Safety  Brake. 

TEASSLATED   FOR   THE   JOURXAL   OF   TUE    FRAXKLIS    INSTITUTE. 

M.  Laignel  has  proposed  a  safety  brake  for  railroad  cars,  (patented 
in  1S41,)  consisting  of  a  sliding  piece,  the  lower  part  of  which  fits  ac- 
curately upon  the  top  of  the  rails  ;  this  is  attached  by  means  of  four 
levers,  t>  a  vertical  axis  passing  through  the  bottom  of  the  car,  equi- 
distant from  the  four  wheels,  so  that  by  turning  a  handle,  the  brake 
)nay  be  raised  or  depressed  vertically.    When  not  in  action  it  is  raised 
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a  little  above  the  rail,  but  by  a  simple  revolution  of  the  handle  it  may 
be  pressed  against  the  rail,  and  be  made  to  check  the  velocity  of  the 
car  by  its  friction;  when  required,  the  pressure  may  be  carried  so  far 
as  to  lift  the  wheel  off  the  rails,  and  leave  the  car  resting  upon  the 
brake-pieces  (which  are  of  considerable  length),  and  thus  the  whole 
weight  of  the  car  is  rendered  eflective  by  its  friction  in  arresting  its 
progress.— 5«//.  de  la  Soc.  Indusl.  Nat.,  »/lugust,  1S47,7a  401. 


Artesian  JVell  at  T^enice. 

TRANSLATED  FOR  THE  JODRSAL  OF  THE  FRAKKLIN  INSTITDTE. 

In  an  artesian  well  sunk  at  Venice,  for  the  purpose  of  supplying 
the  city  with  fresh  water,  four  beds  of  turf  were  traversed,  at  the  re- 
spective depths  of  97,  157-5,  279,  and  412  feet.  They  show  that  at  four 
different  epochs,  the  soil,  which  was  gradually  sinking,  was  covered  to 
a  slight  depth  by  fresh  water.  Water  was  met  with  at  the  depths  of 
16,  131,  174,  and  197  feet.  This  latter  v/ater,  which  rises  about  10 
feet  above  the  level  of  the  lagunes,  appears  to  have  its  origin  in  the 
marshy  plains,  which  surround  them ;  an  origin  which  appears  to  be 
confirmed  by  the  carburetted  and  sulpluiretted  hydrogen  gases  which 
escape  from  the  water,  and  the  large  quantity  of  azotized  matter 
which  it  contains,  not  sufficient,  however,  to  render  it  mihealthy,  or 
unfit  for  use.— Ibid.  Septe77iber,  1S47,;;.  558. 


Speed  of  Ocean  Steamboats. 

TRANSLATED  FOR  THE  JOnKNAL  OF  THE  FRANKLIX  INSTIT0TE. 

Baron  Seguier  states  that  he  saw,  when  at  Havre,  two  English  steam 
packets,  the  Success  and  the  Express,  which  make  the  trip  from  Havre 
to  Boulogne,  which  is  240  kilometres,  (149  statute  miles,)  in  5  hours. 
These  boats  are  very  long,  shaped  like  piroques,  and  carry  their  sails 
arranged  in  a  new  way,  so  that  they  can  take  advantage  of  the  slight- 
est wind,  without  losing  the  necessary  stability  of  the  vessel.  Tlieir 
engines  are  350  horse  power,  built  by  Maudsley,  on  the  annular  sys- 
tem, which  presents  several  advantages  over  the  oscillating  cylinders. 
— Ibid.  September  1847, y^.  570. 
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Principles  of  Physics  and  Meteorology,  by  J.  JNIiJLLER,  Professor  of 
P/iysics  at  the  University  of  Freiberg.  First  ^inierican  edition. 
Revised  and  Illustrated  with  53S  Engravings  on  Wood,  and  two 
Colored  Plates. 

This  is  the  first  of  a  series  of  works  got  up  by  Bailliere  of  London, 
in  a  beautiful  style,  and  profusely  iUnstrated  with  exce! lent  wood-cuts; 
the  book  before  us  is  a  reprint  by  the  American  pubhshers. 

The  style  of  the  getting  up  of  the  book  is  very  creditable,  but  v/e 
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are  glad  to  see  that  the  works  which  are  to  follow, are  intrinsically  of 
a  ni!ich  bettor  character.  Wliat  the  original  may  be  we  cannot  say, 
but  Prof.  Mailer's  name  is  satficiently  well  known  to  protect  him  from 
the  suspicion  of  having  written  some,  at  least,  of  t!ie  blanders  wliich 
are  so  rife,  especially  in  the  mechanical  part  of  the  book,  and  we  sup- 
pose they  may  be  fairly  atttibuted  to  the  ignorance  of  the  translator, 
who  manifestly  liad  no  knowledge  whatever  of  the  subject.  The 
American  editor  has  suffered  liis  name  to  remain  unknov/n — and  he 
has  done  wisely — for  had  he  attempted  to  rectify  the  work,  he  must 
l)ave  made  it  his  own  ;  whereas  he  has  added  a  paragraph  or  two  on 
well  chosen  subjects,  such  as  the  steam  engine  and  Morse's  electric 
telegraph,  has  translated  the  French  weights  and  measures  into  Eng- 
lish, which  the  original  translator  probably  could  not  do,  and  has  not 
corrected  even  tlie  manifest  typogra[)(iical  errors  of  tbe  English  book. 
In  justification  of  our  remarks,  we  ask  the  reader  who  has  access  to 
the  work,  to  turn  over  its  pages  and  read  a  paragraph  here  and  there, 
especially  in  the  mechanical  part,  and  we  feel  sure  that  he  will  agree 
with  us,  that  it  is  precisely  such  a  book. as,  tempting  the  milearned 
mechanic,  by  easy  reading  and  handsome  pictures,  gives  him  false 
ideas  of  what  it  pretends  to  teach,  so  tliat  his  latter  state  is  worse 
than  the  first.  We  give  a  few  illustrations  taken  at  random  in  jus- 
tification of  our  remarks: 

"  All  bodies  are  in  one  of  these  three  conditions:  eitlier  solid,//i<iV/, 
or  gaseous."  (p.  31.) 

"  If  we  remove  a  piece  of  stone  from  the  ground  and  throw  it  from 
our  hand,  it  will,  when  left  to  itself  fall  until  it  reaches  the  earth, 
&c."  (p.  34.) 

"  Any  certainty  other  systems  (of  measures)  now  possess,  has  been 
derived  from  a  comparison  with  the  system  established  in  France." 
(p.  oQ,  note.) 

"  T/te  7nass  of  a  body  is  alw/tys  proportional  to  its  tveight.'' 
(p.  37.) 

"In  order  to  determine  the  specific  gravity  of  solid  substances,  we 
must  form  from  them,  a  body  of  regular  sliape,  as  a  cube  or  sphere, 
in  order  to  estimate  the  more  readily  its  cubic  contents."  (p.  40.) 

Tliese  are  enough  from  ten  pages  of  the  elementary  part  of  the 
work, — but  the  rest  of  the  treatise  on  the  mechanical  powers  is  about 
equally  good,  and  the  attempt  to  defitie  and  classify  pullies  is  particu- 
larly amusing. 

On  page  73  we  have  glass  twice  mentioned  as  deficient  in  elasti- 
city, once  ranked  with  lead,  and  again  contrasted  with  steel,  which  is 
perhaps,  of  all  others,  the  solid  which  it  most  reseuibles  in  its  piiysical 
properties.  On  the  same  page  we  have  the  following:  '-aasolute 
strength  is  the  force  by  which  a  body  resists  being  torn  asunder,  when 
it  i.s  stretched  lengiiuvise.  This  resistance  evidently  depends  upon 
the  ^?V/^o?j«/ section  of  the  body  to  be  severed,  and  is  proportional  to 
it."  Here  the  translator  has  evidently  confused  the  author's  meaning, 
giving  diagonal  for  transverse,  as  it  doubtless  precedes  it  in  his  dic- 
tionary. 

On  page  111  is  a  perfectly  original  attempt  to  accomil  for  tlie  a^- 
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gregation  of  mercury  and  water  in  spherical  drops.  The  ordinary  the- 
ory of  attraction  of  cohesion  is  rejected,  because  it  only  acts  at  in- 
sensible distances,  and  the  drop  has  a  sensible  size,  and  then  follows 
an  explanation  which  we  commend  to  the  reader,  for  it  is  too  long  to 
extract.  But  the  termination  is  too  good  to  be  omitted.  '*  A  liquid 
strives  therefore  to  terminate  in  a  plane  surface,  but  a  mass,  free  on 
all  sides,  cannot  be  surrounded  by  one  single  plane." 

On  page  117  tiie  translator  recommends  an  experiment  upon  the 
weight  of  air,  by  hanging  a  balloon,  furnished  with  a  stop  cock,  to  one 
arm  of  a  balance.  We  say  the  translator,  for  the  French  use  ballon 
dp.  verre  to  signify  a  glass  globe,  which  is  what  the  author  meant  and 
dou!)tless  said. 

Again,  if  any  of  our  readers  have  an  extra  stock  of  patience,  and 
no  trials  to  wear  it  out  on,  let  them  try  the  demonstration  of  the  law 
of  variation  of  atmospheric  pressure  given  upon  page  131,  where  a 
method  originally  bungling  enough,  has  been  so  nicely  complicated, 
by  what  we  take  to  be  two  typographical  errors  in  the  mathematical 
signs  as  to  be  very  nearly  incomprehensible.  We  must  do  the  Ame- 
rican edition  the  credit  to  say,  that  it  is  a  literal  copy  of  the  English, 
errors  and  all. 

But  enough  of  this ;  it  is  very  evident  that  the  author  knew  but  lit- 
tle of  meclianical  j)hilosophy,  and  that  his  translator  knew  not  eveu 
the  meanings  of  the  terms.  What  the  American  reviser  knows  npon  the 
subject  does  not  appear.  The  rest  of  the  book  is  much  better.  The 
article  on  sound  is  generally  good,  and  the  wood  cuts,  especially  those 
of  the  organs  of  hearing,  are  admirably  well  done,  and  are  very  in- 
structive. The  article  on  light,  we  have  not  had  time  to  read,  but  the 
illustrations  are  beautiful. 

That  on  magnetism  is  good,  though  not  a  little  disfigured  by  the  ig- 
norance of  the  translator.  The  same  thing  occurs  in  that  upon  elec- 
tricity, where,  for  instance,  the  two  fluids  in  presence  of  eacn  other, 
as  in  the  case  of  the  charged  Leyden  jar,  are  spoken  of  as  combined. 
There  is  also  an  American  error  of  the  press  in  the  wood  cuts  371 
and  372,  and  numerous  typographical  errors  have  slipped  uncorrect- 
ed from  the  English  into  the  American  edition.  Indeed,  it  is  curious 
too,  that  a  work  should  be  produced  at  this  time  in  England,  in  such 
an  attractive  style,  and  so  totally  negligent  of  English  contributions 
to  science.  The  constant  battery,  invented  by  Daniell,  is  as^^ribed  to 
Becquerel,  who,  Vi^e  are  aware,  claimed  it,  but  failed  entirely  to  sub- 
stantiate the  claim.  Tlie  contact  theory  of  Germany  is  given,  in  total 
exclusion  of  the  more  comprehensible  chemical  theory  now  almost 
r.rnversally  adopted  in  England  and  France,  especially  since  the  ex- 
periments of  Faraday,  which  are  alluded  to  by  the  author,  but  mere- 
ly alluded  to.  Surely  if  the  English  translator  had  been  f;\miliar  with 
what  had  been  doing  for  the  last  ten  years  in  his  own  country,  this 
scandal  v/ould  not  have  been  permitted. 

In  fine,  the  article  upon  heat  will  probably  be  found  to  be  the  best 
in  the  volume,  since,  so  far  as  we  have  had  the  patience  to  compare 
them,  it  is  nothing  but  a  copy  of  Pouillet's  article  upon  that  subject, 
in  his  Traile  de  Physique,  where  even  the  figures  are  to  be  found.  We 
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conclude,  then,  as  we  began,  that  we  are  glad  to  know,  that  the  works 
of  this  same  series  to  come  hereafter,  are  of  a  much  higher  order  of 
merit,  and  that  their  scientific  vahie  will  be  more  worthy  of  the  trou- 
ble and  expense  bestowed  U[joa  them.  F. 


AMERICAN  PATENTS. 


List  nf  Atnerican  Patents  lohich  issued  in  the  month  of  Jannury, 
1S47,  with  Exemplifications,  by  Charles  M.  Kellkr,  late  Chief 
Examiner  of  Patents  in  the  U.  S.  Patent  Office. 


1.  For  an  Improvement  in  Clocks  and  Time  Pieces;  Chauncey 
Board  man  and  Joseph  A.  Wells,  Bristol,  Hartford  county,  Connec- 
ticut, January  1. 

The  patentees  say, — "  The  nature  of  our  invention  consists  in  plac- 
ing the  driving  spring  upon  the  same  shaft  with  the  fuzee,  connecting 
the  shaft  of  the  combined  fuzee  and  spring  to  the  frame  of  the  clock 
movements,  and  attaching  one  end  of  this  spring  to  the  frame  of  the 
clock  movements." 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  placing  the  driving  spring  and  fuzee  on  the  same 
shaft,  comiecting  the  same  to  the  movement  frame  of  the  clock,  and 
the  combination  of  the  same  with  the  barrel  and  movements  of  the 
clock,  substantially  in  tlie  manner  and  for  the  purposes  set  forth." 


2.  For  Imp7'0vements  in  the  Apparatus  or  Truss  for  the  cure  or  re- 
l^^f  cf  Prolapsus  Uteri;  Frances  Carter,  Washington,  Rappahan- 
nock county,  Virginia,  January  1. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  com- 
bining two  uterine  supporting  pads  with  an  abdominal  and  a  dorsal 
pad,  or  with  either  of  them,  in  such  maimer  that  they  (the  uterine 
supporting  pads)  shall  act  upon  the  pelvis  on  each  side  of  the  labia, 
for  the  purpose  of  giving  equal  or  better  support  to  the  uterus  than  can 
be  given  by  the  single  perineal  pads  generally  made  use  of;  and  of 
obviating  the  objections  thereto,  such  as  inconvenience  in  the  use,  in- 
jury from  moisture,  &.c." 

Claim. — "  Wliat  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  making  use  of  two  uterine  supporting  pads,  ar- 
ranged in  such  a  manner  as  to  act  on  the  pelvis  on  each  side  of  the  labia, 
and  also  their  combination  with  an  abdominal  and  a  dorsal  pad,  or  with 
either  of  them,  substantially  as  herein  set  forth." 


3.  For  an  Improvement  in  the  Machine  for  C titling  and  Harvesting 
Grain;  Clinton  Foster,  Laporte  county,  Indiana,  January  1. 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
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letters  patent,  is  the  combination  of  the  cutting  and  threshing  appara- 
tus described,  in  one  harvesting  machine  ;  connecting  the  knives  se- 
parately with  the  respective  rods  and  the  eccentrics,  and  their  arrange- 
ment and  combination  with  the  guides  and  cutting  plate,  bi.;ing  a  spur 
and  balance  wheel  combined." 


4.  For  an  Improvement  in  the  Machine  for  Excuvaling,  Grading, 
and  Solidifijing  road>i;  Nathan  Parkins,  Frederick  county,  Virginia, 
January  1. 

Claim. — <•  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combining  the  scraper  with  a  wheeled  carriage  or 
cart,  in  such  a  manner  that  it  may  be  thrown  into  and  out  of  action, 
and  be  regulated  by  an  attendant  upon  the  cart,  by  means  of  the  ele- 
vating ar.d  depressing  levers  and  the  scraper  handles,  the  whole  being 
combined  and  operating  substantially  in  the  manner  and  for  the  pur- 
pose herein  set  forth." 


5.  For  an  Improvement   in   Carriage    IVheels;  Ira  Holmes,   Mos- 
cow, Lexington  county.  New  York,  January  1. 

Claim. — •'  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  herein  described  method  of  inserting  metaUic  spokes 
in  carriage  wheels,  in  combination  with  the  making  of  the  hub  in  two 
parts,  one  fitting  within  the  other,  substantially  as  described,  whereby 
the  spokes  are  firmly  held  in  place  and  prevented  from  working  loose 
by  tiie  jarring  of  the  wheel,  and  also  any  one  of  them  can  be  taken  out 
for  repairs  and  reinserted,  by  making  the  hub  in  two  parts  as  describ- 
ed." 


G.  For  Improvements  in  the  mode  of  attaching  Traces  or  Tugs  to 
tilt  Whiffle  Trees  of  Veliicles;  Winant  de  Garmo  (assignee  of  W. 
S.  Ellison)  Northumberland,  Saratoga  county.  New  York,  Jan- 
uary 5. 

Claim. — "Vv'hat  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent  is  the  mode  of  attaching  traces,  &:c.,  to  the  whiflie  trees 
of  vehicles,  as  herein  described,  viz  :  by  rounding  off  the  end  of  the 
whifiie  tree  and  passing  the  end  of  the  trace  through  a  loop  attached 
to  the  same;  which  end  maybe  secured  to  the  back  of  tlie  wliiifie 
tree  eitiier  in  the  mode  herein  described,  or  in  any  other  suitable  man- 
ner. 

'•  I  also  claim  the  peculiar  mode  of  securing  the  end  of  (he  trace  or 
strap  to  the  whifiie  tree,  by  the  use  of  tiie  button-headed  stud  and 
slats,  as  set  forth  and  described." 
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7.  For  an  Improvev\ent  in  Mills  for  grindins^  Grain  and  other 
substances,  and  drijing  nr  curing  Flour  or  il/cr// ;  Jean  Ba[)tiste 
Gendebien  and  Anguste  Houyet  (assignors  to  F.  B.  Hyde,  of  Now 
York),  Brussels,  Kingdom  of  Belgium,  January  5, 1847 — antedated, 
U.  S.,  February  11,  1S46. 

This  is  for  the  purpose  of  drying  flour  to  prevent  the  necessity  oT 
kiln  drying,  and  at  the  same  time  avoiding  the  burning  of  the  flour 
by  the  clogging  of  the  furrows,  by  forcing  currents  of  heated  cir  into 
the  eye  of  the  runner,  and  causing  it  to  pass  out  radially  between  the 
staves. 

Claim — '''We  wish  it  to  be  understood  that  we  do  not  confine  our- 
selves to  the  particular  arrangement  laid  down  in  the  drawing,  nor  to 
the  position  or  form  of  the  invention  as  there  represented.  But  we  claim 
as  our  invention,  the  causing  of  a  current  of  air  to  pass  between  the 
mill  stones  from  the  eye,  towards  and  out  at  the  periphery,  substan- 
tially for,  and  in  tlie  manner  described,  the  said  current  being  pro- 
duced by  a  blower  or  any  other  convenient  mode,  eitlier  by  drawing 
the  same  from  the  mill,  or  forcing  itth.rough,  as  fully  described  above. 
"And  we  also  claim  drying  or  curing  the  flour  or  meal  wliile  under 
the  action  of  the  mill  stones,  by  the  introduction  of  a  blast  of  heated 
air,  substantially  as  described.'' 


S.  For  an  Improvement  in  the  apparatxis  for  *B.rresling  and  Con- 
suming Sparks,  and  creating  ^^rtificial  Draft;  James  Montgom- 
ery, Memphis,  Tennessee,  January  7. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  mode  herein  described  of  creating  draff,  in  chim- 
ney stacks,  by  means  of  the  screw  fan  attached  "to  the  plate  placed  at 
the  top  of  the  stack,  substantially  in  the  manner  described.  And  I 
also  claim  the  above  in  combination  with  the  perforated  casing  and 
shield,  and  in  combination  therewith,  the  tube,  or  trutik,  and  valve 
placed  within  it ;  all  in  the  maimer  and  for  the  purpose  described." 


9.  For  an  Imjirovevient  in  Toasting  Coffee,  called  ''  Self-Toasting 
»firoma- Condensing  ..^[jparaiusf^  John  R.  Remington,  Baltimore, 
Maryland,  January  7. 

The  patentee  savs, — "The  nature  of  my  invention  consists  of  a 
metallic  wheel  of  buckets,  somewhat  similar  to  an  overshot  water 
wheel,  but  of  small  diameter,  the  buckets  of  which  receive  the  grains 
of  coffee  th.at  drop  one  by  one  from  a  hopper  above,  and  which,  by 
tlieir  weight,  turn  the  wheel  that  carries  the  grains  slowly  through  a 
circular  trough  below,  that  extends  around  about  one  third  the  circum- 
ference of  the  wheel,  and  which  is  sufficiently  heated  by  a  small  fur- 
nace to  toast  the  coffee  during  the  time  that  it  is  carried  from  one  end 
to  the  other,  when  it  is  discharged  by  means  of  an  inclined  spont  into 
a  vessel  i)elow,  where  the  aroma  is  condensed  by  cold  water  in  a  pan 
above  ;  the  buckets  of  the  wheel  being  so  formed  as  to  contain  the 
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requisite  qiianlity  of  coffee,  to  insure  the  turning  of  the  wheel  by  the 
weight  thereof,  and  so  curved  near  the  periphery  as  to  drag  tiie 
grains  througli  the  trough  and  up  to  tiie  spout,  and  the  hopp.er  being 
provided  with  a  iiinged  shnte,the  inchnation  of  vv'hichcan  be  increas- 
ed or  decreased  to  regulate  the  dehvery  of  the  grains  of  coifee  into 
the  wheel,  whereby  the  motion  of  the  wheel  is  gauged  to  the  tem- 
perature of  the  furnace." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  bv 
letters  patent,  is  the  method,  substantially  as  herein  described,  of 
toasting  coffee  by  means  of  a  wheel  of  buckfts,  which  receives  the 
grains  of  coffee  from  a  hopper — wiien  this  is  combined  with  a  heated 
trough  through  which  the  grains  are  passed  by  the  rotation  of  the 
wheel,  as  herein  described.  And  1  also  claim,  in  combination  with 
the  wheel  and  trough,  tlie  condensing  vessel  for  the  purpose  of  con- 
densing the  aroma  of  the  coffee,  substantiallv  as  herein  described." 


10.  For  a  new  and  improved  melhod  of  npphjini^  what  are  called 
by  Tailors,  the  "  Scye  and  Shoulder  Measure  Jor  Cutting  Gar- 
7nents;"  Miles  G.  Simril,  Chester,  South  Carolina,  January  7. 

The  patentee  says, — "My  invention  consists,  in  part,  in  providing 
a  spring-steel  ring  which  I  call  the  'circular  measure,'  and  which  be- 
ing set  to  the  exuct  size  of  the  scye-joint  of  a  person,  and  properly 
located  on  the  cloth  from  which  the  garment  is  to  be  cut,  will  repre- 
sent, on  the  cloth,  tlie  scye-joint  of  the  person,  and  act  as  a  guide  to  the 
application  of  the  '  shoulder  measure.' '" 

Claim. — "What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  spring-steel  ring  herein  described,  and  called  the 
'circular  measure,' and  the  'shoulder  regulator'  thereto  attached, 
which  are  manufactured  and  used  in  the  manner  herein  set  forth." 


11.  For  an  Improvement  in  the  machine  for  making  Tin  IVare, 
called  the  "  Tin  Raising  Machintf^  Alonzo  Heaton,  Irving,  Cha- 
tauque  county,  New  York,  January  13. 

Claim. — "AVhat  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  concave  with  the  rone  for 
raising  or  making  a  concave  plate  of  tin  or  other  metal,  as  described." 


12.  For  an  Improvement  in  the  Knife  for  Cutting  Timber,  called 
the  ^^  Reversible  Scolloped-edge  Knife f^  Issac  Crossctt,  East  Bur- 
lington, Burlington  county,  Vermont,  January  13. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  particular  manner  of  coniiiining  and  arranging 
the  peculiarly  constructed  cutters,  vviih  the  scolloped-backod  slock,  as 
set  forth  " 
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13.   For  an  Improvement  in  the   JVater  Closet;  James  Ingram  and 

James  Stuart,  City  of  New  York,  January  15. 

Claim. — "  What  we  claim  as  onr  invention,  and  desire  to  secure 
by  letters  patent,  is  surrounding  the  basin  with  a  dip  flauch,  when 
this  is  combined  with  the  pan  for  containing  water,  substantially  as 
described,  whereby  the  escape  ot"  noxious  odors  is  prevented  wlien 
the  basin  is  removed,  and  the  necessity  of  uniting  the  basin  with  the 
top  of  the  trunk  avoided,  as  described.  And  we  also  claim  the  second 
jointed  pan,  for  preventirjg  the  escape  of  odors  when  the  first  pan  is 
opened,  when  this  is  combined  with  the  first  pan,  substantially  as 
described." 


14.  For  an  Improvement  in  tfie  Fountain  Pe?i,  Shaft,  and  Pen 
Holder;  Walter  Hinit,  City  of  New  York,  January  13. 
Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  in  the  above  described  fountain  pen,  is  the  filling  tube 
of  a  graduated  capacity  for  filling  the  pen,  combined  v/ith  the  foun- 
tain pen,  as  above  set  forth  and  specified,  or  arranged  in  any  maimer 
which  is  substantiallv  the  same." 


15.  For  an  Improvevievt  i}iPloii<;hs  ;  Lorenzo  Prouty,  (executor  of 
David  Prouty)  of  Dorchester,  Norfolk  county,  jMassachtisetts,  Jan- 
uary 13. 

Claim. — "What  is  claimed  as  the  inveiition  of  said  David  Prouty, 
and  is  sought  to  be  secured  by  letters  patent,  is  the  adjustable  and 
shifting  wmg,  or  wings,  in  combination  with  the  niouldboard,  as  de- 
scribed, by  means  of  which  the  same  plough  can  be  adjusted  to  the 
cutting  of  furrows  of  ddferent  widths,  as  set  forth." 


IG.  For  Im.provements  in  the  machine  for  Split  tinv;  or  Cnttin!:^  out 
Plank,  Src.;l.  R.  Remington,  Lowndes  county,  Alabama,  and  Rob- 
ert 13eale,  Washington,  District  of  Columijia,  January  15. 
The  patentees  say, — '-The  nature  of  our  invention  consists  in  the 
application  of  a  double  series  of  cutters,  placed  in  line  with  each  other; 
the  first  cutters  of  the  series  are  made  blunt  on  tlie  edge  and  serve 
only  to  mark  a  sliort  distance  into  the  surface  of  the  plank  to  be  cut; 
the  second  pair  are  thinner,  and  are  placed  closer  together,  and  they 
of  course  go  deeper,  and  so  on  through  the  series,  cacli  successive  pair 
being  made  thinner,  and  marking  or  cutting  deeper,  till  the  last  pair 
meet  in  the  centre,  or  nearly  so." 

Claim. — "  Having  thus  fully  described  our  improvements,  what  we 
claim  as  our  invention,  and  desire  to  secure  by  letters  patent,  is,  the 
employment  of  a  series  of  cutters,  tb,e  first  of  which  has  a  blunt  edge 
for  indentitig  the  surface  instead  of  cutting  it,  the  successive  cutters 
being  made  progressively  thinner,  and  culling  deeper,  to  the  centre, 
all  substaniialiy  as  described." 
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17.  For  an  Improved  Fountain  Jor  Shower  Baths;  Henry  Blodgett, 

Albany,  New  York,  January  15. 

Claim, — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  mode  in  which  I  have  constructed  and  arranged 
the  filling  passage  and  the  rose,  as  set  forth  and  described,  both  being 
at  or  near  the  top  of  the  fountain  when  erect,  (it  behig  understood 
that  1  do  not  intend  to  confine  my  claim  to  the  case  where  the  parti- 
tions inclosing  the  empty  cavities  are  introduced,  those  latter  not  be- 
ing absolutely  necessary  to,  although  greatly  improving  the  action  of, 
the  apparatus).  And  in  combination  with  the  above,  1  ciain)  placing 
the  gudgeons  upon  which  the  foimtain  turns,  above  the  centre  of  the 
cylindrical  water  receptacle  ;  and  adding  a  counter  weight  to  the  bot- 
tom of  the  latter,  so  as  to  cause  the  apparatus  to  right  itself  after  in- 
version. I  also  claim  the  peculiar  manner  in  which  I  have  arranged 
the  escape  passages  so  as  the  more  readily  to  cut  off  the  water  when 
the  fountain  comnn^nces  to  rise  from  its  inverted  position,  and  thereby 
prevent  its  spouting  to  tlie  front.  And  I  further  claim  the  mode  of 
producing  the  drench,  by  means  of  the  cover  applied  over  tlie  rose — 
the  whole  being  constructed  and  operating  subslaiuially  in  the  manner 
and  for  the  purpose  set  forth  and  described." 


IS.  For  an  Improvement  in  the  Machine  for  laying  Cables,  Ropes, 
Twine,  and  Cordage  of  all  kinds;  William  Joslin,  Waterford,  Sara- 
toga county.  New  York,  January  19. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  1st,  the  combination  of  the  revolving  condensing 
tubti  with  the  stationary  laying  block,  the  former  being  constructed 
and  operated  in  the  manner  and  for  the  purpose  set  forth. 

"  2nd,  the  combination  of  the  adjustable  frustrum  of  a  cone  with 
the  revolving  shaft  and  condensing  tube,  for  graduating  the  tension 
of  the  strands  during  the  operation  of  laying  them,  as  described." 


19.  For  Improvements  in  the  machine  for  Cutting  or  Forming  Ir- 
regular For  nit  on  JFood  or  other  Substances;  Timothy  Clark, 
New  Haven,  Connecticut,  January  19. 

The  patentee  says, — •''  The  natm'e  of  my  invention  consists  in  plac- 
ing the  axis  of  rotation  of  the  cutter  wheel,  or  wiieels,  at  right  angles 
to  the  axis  of  rotation  of  the  pattern  and  substance  to  be  wrought 
into  the  desired  form,  when  this  is  combined  witli  an  arrangement  of 
machinery  by  which  the  pattern  and  article  to  be  shaped  are  made  to 
rotate  during  the  operation  of  the  cutter  wheel." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  arrangement  of  the  cutter  wheel  or  saws,  so  as 
to  cut  in  the  direction  of  the  grain  of  the  wood,  or  other  substance  to 
be  formed,  when  this  is  comtMued  with  the  rotation  of  the  pattern, 
and  substance  to  be  formed,  during  the  operation  of  the  cutters,  sub- 
stantially as  described." 
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20.  For  an  Improvement  in  Horse  Rakes;  Lewis  Swift,  Claikson, 

]Monroe  comity,  New  Yori\,  January  19. 

Claim. — "  What  I  claim,  and  desire  to  secure  by  letters  patent,  is 
the  curve  in  the  handles,  in  combination  with  the  blocks  affixed  to  the 
teeth,  in  the  manner  and  for  the  purpose  set  forth. '^ 


21.  For  an  Improvement  in  Hammers;  Charles  Hammond,  Philadel- 
phia, Pennsylvania,  January  19. 

Claim. — "Having  fully  described  the  nature  of  my  improvement 
in  the  manner  of  manufacturing  claw,  or  other  strapped  hammers, 
what  1  claim  therein  as  new,  and  desire  to  secure  by  letters  parent,  is 
the  manner  herein  set  forth  of  forming,  and  of  confining  the  straps 
in  place  ;  the  straps  consisting  of  strips  of  iron  of  any  equal  thick- 
ness from  end  to  end,  and  being  beveled  or  dovetailed  at  their  edges, 
to  fit  corresponding  bevels  in  the  eye,  in  the  particular  manner  set 
forth." 


22.  For  an  Improvement  in  the  manner  of  constructing  Lamps  for 

burning  Volatile  Ingredients;  Isaiah  Jeiuiings,  City  of  New  York, 

January  19. 

The  patentee  says, — "The  general  construction  of  my  improved 
lamp,  is  the  same  with  that  for  which  1  obtained  letters  patent,  in 
which  the  volatile  mixture  was  made  to  ascend  in  a  wick  of  cotton  or 
other  fibrous  material,  contained  within  a  tube,  in  the  upper  part  of 
which  it  is  converted  into  vapor,  and  is  allowed  to  issue  from  small 
orifices,  where  it  is  ignited  and  burns  in  the  manner  of  gas  lights. 
iMy  improvement  in  this  lamp  consists  in  so  constructing  it,  as  that  by 
turning  the  burner  around  to  a  small  distance,  the  number  of  jets 
may  be  diminished,  or  increased,  at  pleasure,  or  the  whole  may  be 
extinguished." 

Claim. — "  What  I  claim  therein  as  new,  and  desire  to  secure  hy 
letters  patent,  is  the  so  arranging  of  the  tubes,  and  of  the  apertures 
through  them,  as  that  the  outer  tube  shall,  by  turning  on  the  inner, 
be  made  to  vary  the  number  of  jets,  or  to  extinguish  the  whole  at 
pleasure,  substantially  in  the  manner  herein  fully  made  known  ;  and 
this  I  claim  whether  the  proportions  for  the  jets  be  made  to  coincide 
precisely  in  the  manner  set  forth,  or  in  any  other  that  is  substantially 
the  same,  producing  the  same  effect  by  equivalent  means. 


23.  For  an  Improvement  in  the  machine  for  Mortising  TVindow 
Blinds;  Joseph  W.  Ingle,  Upperville,  Fauquier  county,  Virginia, 
January  21. 

The  patentee  says, — ''The  nature  of  my  invention  and  improve- 
ment consists  in  securing  two  stiles  of  a  window  blind,  to  the  sides 
of  a  notched  gauge  bar,  by  means  of  arms  extending  from  the  sides 
of  said  bar,  and  a  key  which  enters  said  mortises  in  the  stiles — the 
teeth  on  the  side  of  the  gauge  bar  being  made  as  far  apart  as  the  re- 
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quired  distance  apart  af  the  slats  of  the  blinds,  said  teetli  being  brought 
in  contact  with  the  spring  dog,  attached  to  the  frame  for  holding  the 
gauge  bar,  and  stiles,  in  the  required  position,  during  the  operation  of 
mortising;  the  stiles  being  then  moved  by  the  operator  between  two 
cutters  having  a  simultaneous  action,  by  means  of  a  vibrating  lever, 
moved  by  the  operator,  to  which  the  cutters  are  attached  by  slides, 
straps,  or  pins,  or  other  more  suitable  contrivances,  by  which  arrange- 
ment and  mode  of  operation,  two  mortises  are  cut,  one  in  each  stile, 
at  each  movement  of  the  lever.  The  operator  holding  the  stiles  in 
his  left  hand,  and  the  lever  in  his  right  hand,  and  moving  the  stiles  for- 
ward towards  the  cutters,  one  notch  for  every  movement  of  the  lever." 
Claim. — "What  I  do  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is  the  before  described  mode  of  mortising  the  stiles 
of  window  blinds,  by  securing  two  stiles  to  a  notched  gauge  bar,  and 
bringing  the  teeth  of  said  gauge  bar  in  contact  with  a  spring  dog, 
fixed  to  the  frame  between  the  two  oblique  cutters,  attached  by  slides 
to  a  lever,  which  cutters  are  made  to  cut  two  mortises  simultaneously, 
at  each  movement  of  the  lever,  one  on  each  stile,  and  on  opposite 
sides." 


24.  For  an  Improvement  in  tlie  machine  for  Sifting  and  Cleaning 
Plantations  and  Farms,  from   Grass  and  other  Rubbish;  Jean 
Blanc,  New  Orleans,  Louisiana,  January  21. 
Claim. — <'What  I  claim  as  my  invention,  and  desire  to  secure  by 

Infters  patent,  is  a  scoop,  or  shovel  plough,  in  combination  with  the 

sifter,  springs,  and  cams." 


25.  For  an  Improvement  in  the  Pin  for  Fastening  Clothing;  Jtxmes 

Rabbeth,  JNlansfield,  Connecticut,  January  21. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  pro- 
viding a  pin  with  two  tubes,  (one  fastened  to  the  head,  and  the 
other  to  cover  the  point  when  used,  and  removable  therefrom  at  plea- 
sure.) which  tubes  are  connected  together  by  means  of  an  elastic  band, 
in  such  a  manner  as  to  hold  and  keep  the  j^in  in  its  place,  when  worn 
or  used,  and  to  prevent  the  point  of  the  pin  from  piercing,  or  other- 
wise  in  any  manner  injuring,  the  person  wearing  or  using  the  same." 

Claim. — "  What  I  claim  as  my  invention,  and  what  1  desire  to  se- 
cure by  letters  patent,  is  the  combination  of  the  tubes,  caps,  elastic 
bands,  and  pin,  as  hereinbefore  described,  so  as  to  form  a  pin,  in  such 
manner  as  that,  when  used,  the  pin  will  be  confined  or  held  in  its 
place,  and  the  point  th.ereof  prevented  from  piercing,  or  otherwise  in- 
juring, the  person  wearing  or  using  the  same." 


26.  For  an  hnprovement  in  the  Faucet  and  Filler  combined,  for 
Purifying    f^'ater  from  Aqueducts,   Reservoirs,  or   Hydrants; 
Samuel  H.  Lewis,  City  of  New  York,  January  26. 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
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letters  patent,  is  the  construction  of  the  faucet  phig  or  kej^,  with  water 
channels  in  its  sides,  correspondhig  with  the  orifice  in  the  water  pipe, 
and  with  those  in  the  sides  of  the  soclcet,  whereby  tlie  direction  of  the 
flowing  water  is  occasionally  reversed,  and  made  to  pass  through  the 
filter,  in  opposite  directions  ;  also  the  combination  of  the  faucet  key, 
and  socket,  with  the  filter  and  filter  chambers  as  described." 


27.  For  an  Improvement  in  the  Steering  Apparatus,  or  Wheels  for 
Ships,  Si'c;  Jesse  Reed,  Plymouth,  Mansfield,  Massachusetts,  Jan- 
uary 2G. 

Claim. — "What  I  claim  as  ray  invention,  and  desire  to  liave  se- 
cured to  me  by  letters  patent,  is  the  arrangement  or  combination  of 
tw  o  endless  screws,  (geered  together  as  described,)  witli  a  wheel  on 
the  top  of  the  rudder  post,  having  teetli  on  the  interior  of  its  rim  or  pe- 
riphery,as  set  forth, and  also  any  contrivances  varying  therefrom,  but 
substantially  tlie  same,  and  combined  substantially  in  the  same  man- 
ner, and  for  the  same  purpose." 

28.  For  an  Improvement  in  Planing  Planks  and  Boards;  Job 
Sheldon,  New  Haven,  Connecticut,  January  26. 

Claim. — <'  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  and  arrangement  of  the  two  edged 
horizontal  planing  cutters,  with  the  vibrating  frame,  forked  lever,  and 
tlie  connecting  rod,  constructed  and  operating  substantially  as  herein 
described." 


29.  For  an  Improvement  in  constructing  Presses,  for  Compressing 

Bales  of  Cotton  or  other  Substances;  Alfred  C.  Jones,  New  Orleans, 

Louisiana,  January  26. 

Claim, — "  What  I  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  combination  of  the  link  with  the  arm,  and  of  the  latter 
witii  the  shaft,  by  which  the  mechanical  effect  of  the  leverage  is  in- 
creased, as  the  pressing  proceeds. 

"  I  also  claim  tlie  manner  of  regulating  the  rise  of  the  follower,  to 
adapt  it  to  bales  of  different  sizes,  by  a  self-adjustnig  apparatus,  con- 
sisting of  the  sliding  boxes  tor  tlie  gudgeons  of  the  sliaft,  the  stud, 
the  inclined  plane,  and  the  weight  and  jointed  levers,  and  arranged 
and  operating  substantially  as  set  forth." 


30.  For  an  Improvement  in  fastening  the  Tug  or  Draw  Strap  of  a 
Harness  to  the  Humes  Tug  :  William  D.  Hillis,  Cuyahoga  Falls, 
Summit  county,  Ohio,  January  26, 

The  patentee  says, — "The  nature  of  my  invention  consists  in  the 
construction  of  an  apparatus  which  will  serve  all  the  purposes  of  the 
common  buckle,  without  the  use  of  the  tongue,  and  the  consequent 
necessity  of  perforating  the  draw  strap  with  holes,  and  also  the  coa- 
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venience  of   taking   up,  or  adjusting  the  draw  tug,  to   any  desired 
length." 

Claim. — '•' What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application,  for  the  purpose  of  holding  and  fas- 
tening the  (ug  of  a  harness,  of  the  plate  with  the  roller,  between  the 
tug  to  be  held,  and  the  back  plate  of  the  box,  in  the  manner  describ- 
ed." 


31.  For  an  Improvement  in  Smut  JMachines;  Joseph  Heygel,  Balti- 
more, Maryland,  January  26. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  constructing  the  case  of  a  horizontal  smut  machine, 
with  two  rows  of  holes  in  the  sides  thereof,  in  the  manner  described, 
for  ventilating  and  discharging  the  smut,  and,  in  combination  there- 
with, the  ruiHier,  constructed  as  set  forth,  for  the  piu-poses  specified." 


32.  For  an  Improved  method  of  Traversing  Wires  across  Rivers  or 
Hollows,  for  the  purpose  of  forming  Suspension  Cables,  for  the 
Support  of  Bridges;  Jno.  A.  Roebling,  Saxonburg,  Pennsylvania, 
January  26. 

Claim. — "What  I  claim  as  my  original  invention,  and  wish  to  se- 
cure by  letters  patent,  is  the  application  of  traveling  zt'/iee/*,  suspend- 
ed and  worked,  either  by  a  double  endless  rope,  or  by  a  single  rope, 
across  a  river  or  valley,  for  the  purpose  of  traversing  the  wires  for  the 
format-ion  of  loire  cables — the  whole  to  be  in  substance,  and  in  its 
main  features,  constructed  and  worked  as  described." 


33.  For  an  Improvement  in  Metallic  Tensioji  Wheels  for  Carriages, 
SfC.,  Sf-c;  James  Rowe,  Hamilton,  Ohio,  January  26. 
Claim. — "  That  which  I  claim  as  my  invention,  and  desire  to  secure 
by  letters  patent,  is,  1st,  the  centre  cylinder,  comprising  one-third  of 
the  whole  length  of  the  hub,  (more  or  less,)  in  combination  with  the 
end  pieces,  and  the  heads  on  the  inner  ends  of  the  spokes. 

"  2nd,  I  claim  the  swells  at  each  end  of  the  spoke  rods,  for  the  pur- 
poses and  ends  herein  described." 


We  are  indebted  for  the  following  report  to  its  distinguished  author.  We  publish 
it  for  the  benefit  of  future  applicants  to  Congress  for  renewals  of  patents,  and  because 
it  contains  a  very  definite  and  lucid  exposition  of  a  principle  which  ought  to  govern 
in  all  such  cases,  but  has  been  heretofore  too  much  neglected.  Com.  Pub. 

Senate  U.  S. — Mr.  West  cot  t,  from  the  Committee  on  Fatenis  and 
the  Patent  Offce,  to  whom  ivas  referred  the  petition  of  Herrick 
Aicken,  praying  an  extoision  of  his  patent  for  "an  improvement 
in  the  saw-set,^'  <5*c.,  made  the  following  report: 

That  a  similar  petition  was  presented  to  the  Senate,  February  3d, 
1S45,  and  referred  to  the  same  committee.  No  law  passed  in  accordance 
Avitli  the  prayer  of  the  petition. 
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The  following  are  the  only  papers  filed  with  the  petition : 

1.  A  paper  purporting  to  be  a  printed  copy  of  his  letters  patent  and 
specifications,  &c.,  dated  24th  of  March,  1833,  not  certified  or  otherwise 
authenticated. 

2.  A  paper  purporting  to  be  a  printed  copy  of  his  protest  against 
the  decision  of  " //je  hoardf^  refusing  to  extend  his  patent.  This 
appears  to  have  been  addressed  to  Mr.  Ellsworth,  former  Commissioner 
of  Patents,  &c.,  and  is  dated  June  4,  1S44.     It  is  not  authenticated. 

3.  A  printed  schedule  of  articles  stated  to  be  improvements  and 
inventions  of  the  patentee,  not  authenticated,  but  of  which  articles  he 
states  specimens  are  deposited  in  the  Patent  Office. 

4.  A  printed  handbill  or  advertisement,  with  woodcuts  of  the  inven- 
tion of  tlie  petitioner,  for  which  he  desires  his  patent  renewed. 

The  petitioner  has  neglected  to  adduce  to  the  committee  any  evidence 
whatever,  except  that  furnished  by  these  papers.  The  testimony 
before  the  board,  and  upon  which  it  refused  to  extend  his  patent,  has 
not  been  laid  before  the  committee,  though  the  petitioner  asks  that 
Congress  shall  in  effect,  by  a  special  act,  reverse  that  decision.  Without 
some  proof  of  circumstances  showing  that  petitioner  should  have 
granted  to  him  an  extension  of  his  patent,  as  prayed  by  him,  either 
from  considerations  of  public  benefit,  or  on  account  of  his  superior 
claims  from  other  considerations.  Congress  should  not  grant  his  appli- 
cation. Nor  should  he  expect  that  the  committee  will  seek  to  ascertain 
where  the/;?-oo/5of  the  merits  of  such  application  may  be  found,  beyond 
the  testimony  filed  with  the  petition,  and  then  to  search  for,  and  adduce 
them.     The  petitioner  must  procure  and  present  them  with  the  petition. 

Prior  to  the  act  of  4th  July,  1836,  regulating  the  Patent  Ofiice,  (vide 
5th  vol.,  Stat,  at  large,  pp.  117, 124,)  patents  were  extended  or  renewed 
only  by  special  act  of  Congress.  Adopting  the  liberal  principles  of 
Lord  Brougham's  bill  amending  the  patent  laws  of  England,  passed 
in  1835,  (vide  Kingley's  and  Prisson's  Patent  Laws,  pp.  77,  79,  &c.,) 
Congress,  by  the  ISth  section  of  the  law  before  cited,  made  the  Secretary 
of  State,  the  Solicitor  of  the  Treasury,  and  the  Commissioner  of  Patents 
a"Z>o«r/'/"to  receive  applications  for  the  extension  of  patents,  pre- 
scribing, with  great  particularity,  the  mode  of  proceeding  by  the 
applicant,  the  character  of  the  testimony  he  should  adduce  to  the  board, 
and  the  principles  by  which  it  should  be  guided  m  the  extension  of 
patents. 

These  provisions  are  liberal  to  a  patentee  who  va^y  not  have  received 
adequate  remuneration  or  reward  for  his  invention.  They  are  general, 
embracing  nearly  every  case  in  wliich  a  patent  should  be  renewed. 

If  cases  occur  of  peculiar  character  and  merit,  which,  from  extraor- 
dinary circumstances,  may  not  be  within  these  provisions,  and  as  to 
which  the  board  have  no  power  to  grant  an  extension,  and  in  which 
the  patentee  can  show  grounds  for  an  application  to  Congress  for  special 
relief,  it  is  not  denied  that  Congress  may  and  should  extend  such 
relief.  Cases  may  possibly  happen,  also,  in  which,  though  the  board 
had  full  jurisdiction,  its  decision,  refusing  to  extend  a  patent,  should 
not  be  conclusive  upon  Congress,  and  in  which  upon  application  of  a 
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patentee,  Congress  should  even  disregard  such  decision  of  the  board, 
and  extend  the  patent  by  a  special  law.  Bat  special  legislation  should 
always  be  avoided,  except  in  cases  of  peculiar  and  extraordinary  merit 
and  necessity.  The  primary  object  of  the  18th  section  of  the  act  of 
1836,  was  to  provide  an  impartial  tribunal  for  the  decision  of  such 
questions  upon  settled  rules  and  principles,  and  avoid  the  necessity  of 
applications  to  Congress  for  such  special  laws.  Patentees,  having  full 
remedy  under  the  general  law,  by  application  to  the  board,  as  the  law 
prescribes,  should  be  discouraged  from  applying  to  Congress,  by  a 
denial  of  the  relief  sought,  till  they  resort  to  such  general  remedy 
provided  by  that  general  law  ;  and  which,  it  is  repeated,  is  of  the  most 
liberal  character.  It  is  true,  by  the  constitution  of  the  United  States, 
(vide  Art.  1,  amendments,)  Congress  cannot  make  any  law  "abridging 
the  right  of  petition  ; "  but  the  act:on  of  Congress  upon  petitions 
unnecessarily  or  improperly  preferred,  may,  with  entire  propriety,  be 
such  as  to  discountenance  their  presentation.  It  has  been  urged,  that 
it  is  not  an  abridgment  of  this  franchise  of  petition  for  the  redress  of  a 
grievance,  public  or  private,  to  require  that  it  shall  not  be  prostituted 
by  its  use  as  the  medium  of  proclaiming  treasonable,  or  incendiary,  or 
immoral  sentiments,  hostile  to  the  constitutional  institutions  of  the 
country,  or  libellous  with  respect  to  individual  citizens,  and  also  to 
prohibit  the  use  of  insulting  and  disrespectful  language  towards  the 
body  to  which  it  may  be  addressed;  but  differences  of  opinion  have 
existed  as  to  the  extent  to  which  such  restrictions  may  be  rightfully 
entbrced  by  Congress.  These  rules  do  not,  however,  apply  to  the 
principle  just  advanced  with  reference  to  respectful  memorials  upon 
proper  subjects,  and  as  to  the  form,  and  style,  and  length  of  which,  the 
citizen  may  rightfully  consult  his  own  taste  and  fancy.  Either  house 
may,  by  its  rules,  prescribe  what  a  petition  for  the  extension  of  a  patent 
or  for  any  such  special  law  shall  set  forth,  and  the  character  and  degree 
of  proof  that  shall  be  adduced  to  entitle  it  to  favorable  consideration, 
even  though  it  may  not  refuse  to  receive  petitions  on  such  subjects  not 
conforming  to  such  rules. 

The  multiplicity  of  recent  applications  to  Congress  for  the  extension 
of  patents  by  special  act,  has  induced  the  committee  to  make  some 
suggestions  as  to  the  general  rules  and  principles  that  should  govern 
in  regard  to  such  applications,  which  it  may  be  well  for  applicants  to 
conform  to. 

In  all  cases,  a  copy  of  the  patent  sought  to  be  extended,  duly  certified, 
and  also  of  all  official  documents  relating  thereto,  should  be  filed  with 
the  petition. 

In  no  case  where  the  board  has,  under  the  ISth  section  of  the  act 
of  1836,  before  cited,  jurisdiction  of  an  application  to  extend  a  patent, 
and  in  which  no  special  reasons  exist  excusmg  the  party  for  dispensing 
with  such  application,  should  Congress  favorably  entertain  a  petition 
to  extend  a  patent  until  such  jurisdiction  has  been  resorted  to.  And, 
where  reasons  exist  for  not  invoking  the  action  of  the  "  hoard^^  they 
should  be  distinctly  stated  and  proved. 

In  cases  where  the  board  has  no  jurisdiction,  and  could  not  therefore 
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extend  the  patent,  that  fact,  and  tlie  reasons  why  the  case  is  not  within 
the  jurisdiction  of  the  board,  should  be  clearly  sliown  by  applicants. 

In  all  cases  in  which  application  has  been  made  to  the  ^'board,'^  and 
the  extension  refused,  (as  it  is  sought  to  rescind  the  decision  of  the 
board,  and  reverse  it,)  an  exemplified  copy  of  the  application  to  the 
board,  and  of  all  the  proofs  before  it,  and  of  all  its  proceedings,  should 
be  filed  by  the  petitioner,  and  the  grounds  for  the  application  to  Con- 
gress for  the  renewal  or  extension,  should  be  explicitly  and  distinctly 
stated. 

In  all  cases,  full  proof  by  affidavit  of  persons  certified  to  be  of  good 
character,  and  entitled  to  credit,  and  disinterested  in  the  matter,  should 
be  adduced,  substantially  as  required  by  the  ISth  section  of  the  act  of 
1S36,  to  the  following  points: 

1.  As  to  the  value,  merits,  novelty,  and  utility  of  the  invention,  its 
cost  of  manufacture  or  construction,  «S:c. 

2.  As  to  the  patentee's  receipts  and  expenditures,  respectively,  in 
detail,  as  far  as  possible  ;  as  to  his  sales  and  expenses  thereof;  and  as 
to  the  time,  trouble,  labor,  and  expense,  in  bringing  his  invention  into 
use ;  and  a  faithful  account  of  loss  and  profit  in  any  manner  accruing 
to  him  from  and  by  his  invention. 

3.  As  to  any  litigation  he  may  have  encountered  with  respect  to  it, 
stating  the  same  particularly,  and  the  expenses  thereof,  and  the  result 
thereof. 

4.  Showing,  that  without  fault  or  neglect  on  part  of  patentee,  he  has 
failed  to  obtain  from  the  use  or  sale  of  his  invention  a  reasonable 
remuneration  for  his  time,  ingenuity,  expense,  labor,  trouble,  &c., 
bestowed  upon  the  same,  and  the  introduction  thereof  into  use. 

5.  As  to  all  transfers  or  assignments  he  may  have  made  of  such 
patent  right,  or  of  the  right  to  use  the  thing  patented,  and  showing  that 
such  assignees,  and  others  interested,  have  notice  of  the  application 
to  Congress  for  such  extension,  so  that  injustice  may  not  be  done  to 
third  persons  by  their  not  being  apprised  of  such  application,  and  being 
therefore  without  opportunity  to  oppose  such  extension.  If  Congress 
is  without  power  to  prescribe,  in  advance  of  such  petition,  that  it  will 
not  receive  it  until  such  full  public  notice  is  given,  it  is  not  to  be  doubted 
that  its  action  upon  such  petition  may,  and  properly  should  be,  in- 
fluenced unfavorably,  unless  full  notice  is  given  to  the  world,  and 
especially  to  those  who  may  be  interested,  to  dispute  the  claim  of  the 
petitioner  to  the  extension  asked.  Notice  is  required  by  the  ISth 
section  of  the  act  of  1S36,  upon  an  application  for  an  extension  to  the 
"board."  As  the  patent  is  not  conclusive  evidence  either  of  the  novelty 
and  utility  of  the  thing  patented,  or  that  the  patentee  is  the  inventor, 
(vide  section  15,  act  of  1836,  et  passim,)  all  who  may  dispute  the 
validity  of  the  patent  on  such  grounds,  sliould  have  fair  opportunity 
of  being  heard  before  the  enactment  of  a  special  law  which  may 
conclude  them,  and  the  petitioner  should  be  prepared  to  show  he  is 
the  inventor. 

6.  If  any  special  circumstances  exist  in  a  case  entitling  a  petitioner 
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to  the  f  ivorable  consideration  of  Congress,  they  should  not  only  be 
distinctly  stated,  hwi  proved. 

7.   All  papers  filed  should  be  legally  authenticated. 

The  absence  of  the  proofs  above  stated,  or  disregard  of  the  rules 
suggested,  should,  in  every  case,  cause  the  rejection  of  a^i  application 
for  an  extension. 

Elaborately  extended  statements, essays,arguments,and  explanations 
in  writing  and  letters  from  public  men,  or  importunate  verbal  solicita- 
tions should  not  be  regarded  as  supplying  the  place  oi  pj'oofs.  In  all 
cases  that  have  been  at  prior  sessions  before  Congress,  the  dates  should 
be  specifically  stated  as  well  as  the  action  had  thereon,  referring  to  the 
Nos.  and  pages  of  the  documents.  The  constitutional  power  of 
Congress  to  require  by  law  that  petitions  of  any  character,  or  the 
testimony  to  sustain  a  petition,  shall  be  printed  in  advance  of  presen- 
tation, by  a  petitioner,  may  be  questioned;  but  all  may  understand  that 
the  great  facility  afforded  for  the  speedy  examination  of  a  case  by  the 
printing  of  the  papers  exhibiting  its  merits,  and  the  furnisliing  each 
member  with  a  copy,  should  be  a  sufficient  incentive  to  cause  an 
applicant  for  any  relief  by  special  act,  to  adopt  such  a  course.  If  they 
will  present  petitions  written  so  that  it  is  difficult  to  decypher  them, 
accompanied  by  a  mass  of  ill-arranged  papers,  many  often  wholly 
irrelevant,  it  is  not  strange  that  delays  arise  from  the  inability  of  com- 
mittees and  members  to  examine  the  cases  properly.  Applicants  may 
find  it  beneficial  not  to  disregard  this  suggestion. 

Instances  have  heretofore  occurred  in  which  patents,  involving  inte- 
rests to  the  amount  of  hundreds  of  thousands  of  dollars,  have  been 
extended  by  special  act  of  Congress,  and  which  acts  have  been  com- 
plained of  as  doing  injustice  to  the  parties  not  heard,  or  whose  rights 
were  not  considered  by  Congress.  A  memorial  has, at  this  very  session, 
been  referred  to  this  committee,  praying  Congress  to  repeal  an  act 
passed  in  1S45,  which  extended  a  patent,  in  which  memorial,  signed 
ijy  sundry  citizens  of  Massachusetts,  the  express  ground  is  taken,  and 
the  express  allegation  made,  that  the  enactment  of  the  law  was  procured 
by"  misrepresentation"  and  by  "fraud!"  Strict  adherence  to  the  rules 
above  suggested,  may  prevent  this  accusation  being  made  in  future. 
Another  preventive  is,  tlie  incorporation,  in  every  act  extending  a  patent 
where  there  are  assignees,  of  a  provision  protecting  assignees. 

The  committee,  in  the  particular  case  under  consideration,  inasmuch 
as  it  does  not  conform  to  these  rules,  and  as  no  evidence  has  been 
adduced,  report  the  following  resolution  : 

Resolued,  That  the  prayer  of  the  petition  of  Herrick  Aicken  should 
not  be  granted. 
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Specification  of  a  'patent  granted  to  Paul  Gilbert  Prelier,  of  Rue 
cle  RivoJi,  Paris,  in  the  kingdoiJi  of  Finance,  for  improvements 
in  the  manufacture  of  dry  sulphuric  acid,  and  in  the  manu- 
facture of  smoking,  or  Nordhausen,  sulphuric  acid, —  beins;  a 
cominunication. — [Sealed,  29th  June,  1S47.] 

Tiie  patetitee  commences  his  specification  by  stating  that,  in  conse- 
quence of  the  great  affinity  of  sulphuric  acid  for  water,  it  is  dillicnlt  to 
concentrate  the  acid,  even  to  66°  Baume ;  therefore,  in  order  to  obtain 
dry  sulphuric  acid, he  combines  simple  sulphates  with  a  fresh  propor- 
tion of  acid  for  the  purpose  of  forming  bi-sulphates,  which  he  decom- 
poses by  the  action  of  heat,  and  thus  obtains  dry  sulphuric  acid.  The 
manufixcture  of  dry  acid  naturally  leads  to  the  production  of  smoking 
or  Nordhausen  sulphuric  acid,  as  the  latter  is  formed  by  the  addition 
of  dry  acid  to  sulphuric  acid,  which  has  been  concentrated  to  66°, — 
the  specific  gravity  of  tiie  Nordhausen  acid  increasing  with  the  quantity 
of  dry  acid  added. 

In  carrying  out  the  invention,  the  patentee  prefers  to  employ  100 
parts  sulphate  of  soda,  2  parts  sulphate  of  potash,  and  2  parts  sulphate 
of  lime;  but  these  proportions  may  be  varied  ;  and  even  if  sulphate  of 
soda  alone  be  employed,  dry  sulphuric  acid  will  be  obtained.  The 
mixture  is  put  into  freestone  retorts,  set  in  a  suitable  furnace  ;  then, 
by  means  of  a  bent  glass  tube,  the  acid  is  introduced  into  the  retorts, 
and  heat  is  gradually  applied.  Shortly  after  the  application  of  heat, 
drops  of  water  will  proceed  from  the  retorts,  then  acidulated  water, 
followed  by  acid  at  40°,  50°,  and  56°,  and  finally  by  acid  which  fumes 
or  smokes.  To  enable  the  operator  to  judge  correctly  as  to  the  progress 
of  the  operation,  vessels  containing  water  are  placed  to  receive  the 
drops  of  acid  ;  and  when  eacli  drop  produces  a  sound  resembling  that 
which  would  result  if  a  red-hot  iron  was  immersed  in  the  water,  the 
acid  that  produces  the  noise  is  dry  acid.  Vessels,  to  receive  the  acid, 
are  now  placed  below  the  retorts,  and  luted  with  clay;  and  the  retorts 
are  subjected  to  a  strong  heat,  until  the  acid  ceases  to  drop  into  the 
vessels.  Dry  acid  is  thus  obtained  ;  but  if  it  be  desired  to  obtain 
Nordhausen  sulphuric  acid,  a  quantity  of  acid,  concentrated  to  66°, 
must  be  introduced  into  the  receiving  vessels,  when  they  are  placed 
below  the  retorts  ;  and,  by  the  admission  of  the  dry  acid,  the  density 
of  the  acid  in  the  receiver  will  be  increased  to  67°,  6S°,  and  69°, 
according  to  the  quantity  of  dry  ac;d  that  enters  the  receiver.  By  this 
means  sulphuric  acid  is  obtained  perfectly  clear,  and  never  colored  like 
the  Nordhausen  sulphuric  acid,  nor  charged  with  earth  or  other  foreign 
matters, — [^Inrolled,  December,  1S47.] 

Lond.  Journ.  Aiis  &  Sci. 
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Specijication  of  a  patent  granted  to  Harry  Joseph  PerlbacHj  of  the 
city  of  Hamburgh,  Founder,  for  an  improved  method  or  methods 
of  uniting  metals  and  alloys  of  metals. —  [Sealed,  23rd  July,  1847.] 

This  inveruion  consists  in  a  method  of  uniting  metals  and  alloj's  of 
metals  of  diflerent  properties  and  values,  as,  for  example,  wrought-iron 
and  cast-iron,  copper  and  cast-iron,  &c.,  whereby  compound  pieces  of 
metal, suitable  for  girders, ribs,  beams,gudgeons,railway  chairs,  wheels, 
axles,  and  other  parts  of  machinery  and  mechanical  structures,  may  be 
produced, possessingall  the  aggregate  weight  and  cohesiveness  required, 
but  mucli  harder  and  stronger  in  some  parts  (such  as  those  exposed 
to  friction  or  direct  strain)  than  in  others. 

When  it  is  desired  to  mhte  wrought-iron  with  cast-iron,  (for  instance, 
to  make  a  rectangular  beam,  one-fourth  of  the  thickness  of  which  shall 
be  formed  of  wrought-iron, and  the  remaining  three-fourths  of  cast-iron,) 
the  mode  of  proceeding  is  as  follows: — The  piece  of  wrouglit-iron  is 
first  freed  from  oxide,  by  being  immersed  for  a  short  time  in  a  bath  of 
nitric  acid  (or  any  other  suitable  acid)  diluted  with  water,  then  taken 
out,  made  red  hot,  and  again  plunged  into  the  bath.  After  which,  in 
order  to  get  rid  of  any  acid  that  may  adhere  to  the  iron,  it  is  washed 
with  an  alkaline  solution;  (for  example,  a  solution  of  sal-ammoniac;) 
it  is  then  immersed  in  a  bath  of  melted  tin,  and  left  therein  until  it  is 
well  tinned  all  over.  The  tinned  wrought-iron  is  next  coated  on  that 
side  where  it  is  to  be  united  to  the  cast-iron  with  an  alloy  or  solder, 
composed  of  five  parts  of  copper  and  ninety-five  parts  of  tin;  after 
which,  it  is  placed  in  a  mould,  corresponding  in  form  and  size  with 
the  beam  required  to  be  produced,  and  made  fast  to  the  bottom  of  tiie 
same  with  well-tinned  pins  and  nails;  then  iron,  in  a  fluid  state,  is 
poured  upon  the  wrought-iron,  until  the  mould  is  filled;  and,  when 
cold,  the  wrought-iron  and  cast-iron  will  be  found  to  be  firmly  united. 

Steel  is  imited  with  cast-iron  by  the  same  process  as  wrought-iron. 
Copper,  or  gun-metal,  or  brass,  or  any  other  alloy  of  copper,  is  united 
with  cast-iron  by  similar  means  to  the  preceding;  but,  instead  of  the 
surface  of  the  copper  or  alloy  being  cleaned  by  acid  and  alkaline 
solutions,  this  is  eti'ected  by  filing;  and  the  iron  is  added  at  a  lower 
degree  of  heat,  so  that  it  may  not  melt  the  body  of  the  copper  or  alloy. 
When  compound  pieces  of  metal  of  a  large  size  are  to  be  produced, 
the  proportion  of  copper  in  the  solder,  before  described,  must  be 
increased. 

In  the  above  description,  the  ditierent  metals  are  supposed  to  be 
united  laterally,  or  side  by  side ;  but  one  metal  may  have  another  united 
to  it  on  both  sides, or  be  enclosed  by  it  on  all  sides;  and  the  pieces  nfay 
likewise  be  of  a  curvilinear,  angular,  or  other  form, — the  mode  of 
casting  being  varied  to  suit  the  circumstances  of  each  case. 

The  patentee  claims,  as  his  invention,  the  uniting  of  the  dilTerent 
metals  and  alloys  of  metals,  before  particularized,  by  means  of  the 
method  or  methods,  and  of  the  interposed  alloy  or  solder  before  de- 
scribed.— \_Inrolled,  January,  1S4S.]  Ibid. 
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Specification  of  a  Patent  granted  to  Ja:,ies  Napier,  of  Shacklewell, 
in  the  county  of  Middlesex,  Operative  Chemist,  for  Improvements 
in  smelting  Copper  Ores. — [Sealed,  July  20,  lS-4  6.] 

The  object  of  this  invention  is  to  facihtate  tlie  operation  of  smelt- 
ing copper  ores,  and  this  the  patentee  proposes  to  etfect  by  the  appli- 
cation of  iron  and  alkaline  substances,  and  by  decomposing  and  disin- 
tegrating the  products  resulting  from  such  application,  by  means  of 
water. 

ll  tiie  ores  contain  less  than  twenty  per  cent,  of  copper,  and 
more  than  two  parts,  by  weight,  of  sulphur,  to  four  parts,  by  weight, 
of  copper,  they  are  first  subjected  to  the  ordinary  process  of  calcinino- 
and  melting,  to  produce  what  is  termed  "coarse  metal."  If  ihe  ores 
contain  less  than  twenty  per  cent,  of  copper  and  a  smaller  proportion 
of  sulphur  than  that  above  mentioned,  other  ores,  containing  sulphur 
in  a  larger  proportion,  must  be  mixed  therewith,  in  such  quantities 
that  the  average  proportion  of  sulphur  in  the  mixture  will  be  two 
parts,  by  weight,  to  four  parts  of  copper  ;  and  the  mixture  is  then 
treated  in  the  manner  before  mentioned  for  obtaining  coarse  metal. 
When  the  unmixed  ores  or  the  mixtures  of  ores  contain  more  than 
twenty  per  cent,  of  copper,  and  a  greater  proportion  of  sulphur  than 
one  part,  by  weight,  to  tour  parts  of  copper,  they  are  not  sulijected  to 
the  above  processes  of  calcining  and  melling,  but  are  treated  at  once 
in  the  manner  described  below  for  coarse  metal. 

To  each  ton  of  coarse  metal,  fifty-six  pounds  of  soda-ash,  (contain- 
ing about  fifiy  per  cent,  of  alkali,)  and  fifty-six  pounds  of  slaked  lime 
are  added,  and  the  mixture  is  put  into  what  smelters  term  a  "metal 
furnace;"  when  it  is  in  a  state  of  fusion,  any  slag  that  may  have 
formed  is  skimmed  off,  and  a  quantity  of  scrap-iron  is  introduced,  in 
the  proportion  of  one  hundred-weight  thereof  to  each  ton  of  coarse 
metal.  As  soon  as  this  is  melted,  the  whole  is  well  stirred  with  a 
rabble,  and  the  furnace  being  immediately  tapped,  the  fused  mass  is 
run  into  sand  moulds.  When  the  contents  of  the  moulds  are  suffi- 
ciently set  to  be  removed,  they  are  put  into  a  shallow  pit,  containing 
sufficient  water  to  cover  the  whole,  and  allowed  to  remain  therein 
from  two  to  three  hours  ;  by  which  time  the  mass  will  have  become 
partially  decomposed  and  disintegrated.  The  excess  of  water  is  then 
run  off,  and  the  mass  removed,  and  allowed  to  remain  in  a  heap  until 
the  whole  is  reduced  to  a  fine  powder,  which  will  be  in  about  twenty- 
four  hours.  The  powder  is  washed  in  any  convenient  manner,  and 
introduced  into  a  calcining  furnace,  in  which  the  heat  is  gradually  in- 
creased for  twenty  hours,  so  that  at  the  expiration  of  this  time  a  bright 
yellow  heat  will  be  obtained;  and  this  yellow  heat  is  continued  Tor 
six  hours  longer — care  being  taken  to  prevent  the  heat  from  increas- 
ing to  such  a  degree  as  would  cake  or  fuse  the  powder,  and  to  stir 
the  powder  regularly  at  intervals  during  the  whole  time.  The  pow- 
der is  now  withdrawn  from  the  calcining  furnace,  and  after  being 
sprinkled  with  water,  according  to  the  ordinary  practice,  is  introduced 
into  a  fusing  or  metal  furnace  ;  and  for  each  ton  of  the  powder  abouS 
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one  hundred -weight  of  pulverized  anthracite  coal  and  ten  pounds  of 
sand  are  added  ;  a  furtiier  addition  of  a  quantity  of  sand  or  fluor-spar, 
as  a  flux,  being  made  if  found  necessary.  As  soon  as  tlie,  whole  is 
well  fused,  the  slag  is  skimmed  off,  and  the  furnace  tapped  into  sand 
moulds.  The  product  thus  obtained  is  generally  fit  for  the  refining 
furnace  ;  but  if  a  small  portion  of  it  should  be  regulus,  this  regulus, 
which  is  rich  in  copper,  is  to  be  roasted,  and  afterwards  refined.  The 
slag,  above  mentioned,  contains  copper,  and  may  be  employed  as  a 
flux  in  charges  for  the  ore-lurnace,  as  usual. 

The  patentee  states  that  he  does  not  confine  himself  to  the  above 
details,  as  the  proportions  of  tiie  ingredients,  the  mode  of  adding  the 
iron  and  alkaline  substances,  and  the  stage  at  which  they  are  added, 
and  likewise  the  duration  of  the  processes,  may  be  varied.  He  has 
found  that  potash  and  its  carbonates  will  produce  a  similar  effect  to 
soda  and  its  carbonates;  but  the  former  is  more  costly.  He  claims 
the  application  of  iron  with  alkaline  substances  to  the  smelting  of 
copper  ores,  and  the  decomposing  and  disintegrating,  by  means  of 
water,  the  products  obtained  by  sucii  application. — S^Inrolled,  Jan- 
uary. 1S47.]  Ibid. 


Specification  of  a  patent  granted  /o  James  'Natibb.,  of  ShacklecceU-lane,ifi 
the  county  of  Middlesex,  Operative  Chemist,  for  improveinents  in  smelling 
copper  and  other  ores. — [Sealed,  2nd  March,  1S47.] 

This  invention  consists  in  improvements  in  smelting  copper  ores,  by 
treating  them  with  f]nxes,  consisting  of  common  salt,  linie,  and  car- 
bonaceous matters;  and  also  in  improvements  in  smelting  ores,  contain- 
ing silver,  or  gold,  or  both  those  metals,  by  the  addition  of  alkaline 
substances,  coal,  iron,  and  galena. 

The  first  object  is  to  facilitate  tl7e  separation  of  the  earth  from  the 
copper;  and  to  effect  this,  when  several  ores  of  different  descriptions 
are  to  be  operated  npon,the  patentee  mixes  them  in  such  proportions, 
in  relation  to  the  earthy  matters  or  gangue  they  contain, as  will  cause 
the  earths  to  unite  in  the  furnace  and  form  glass:  the  ores  have  been 
mixed  in  suitable  proportions,  when  the  silica  in  the  mixture  ranges 
from  50  to  75  per  cent.,  in  relation  to  the  other  earthy  matters,  which 
are  generally  mixtures  of  alumina,  lime,  baryta,  fluor-spar,  &c., — the 
presence  of  oxide  of  iron  greatly  facilitates  the  fusion  of  the  ores. 
Should  the  mixture  (or  the  ore,  when  only  one  description  of  ore  is 
being  treated)  not  contain  silica  in  the  above  proportion,  the  deficiency 
is  to  be  supplied  by  the  addition  of  sand  ;  or,  if  the  silica  exceeds  the 
above  proportion,  lime  or  fluor-spar  is  to  be  added. 

After  the  above  preparatory  process,  the  operation  is  conducted  in 
the  following  manner : — If  the  ore  or  ores  should  contain  not  less  than 
1  part  of  iron  and  1  part  of  sulphur,  to  2  parts  of  copper,  an  addition 
is  made  to  every  ton  of  the  ore,  of  5Glbs.  common  salt,  40lbs.  of  slaked 
lime,  and  lOOlbs.  of  coal,  and  the  whole  is  fused  in  a  melting  furnace. 
When  fused,  the  slag  or  scoria  is  skimmed  off,  and  the  furnace  is  tapped 
into  sand  moulds:  the  ingots  or  pigs,  thus  produced,  are  treated  as 
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hereafter  described.  If  the  ore  or  ores  should  contain  less  than  1  part 
of  iron  to  2  parts  of  copper,  the  deficiency  is  to  be  supphed  by  the 
addition  of  sulphuret  of  iron  ;  or  the  ore  is  to  be  treated  as  before 
mentioned ;  (omitting  the  coal;)  and  after  the  fused  mass  has  been 
skimmed,  SOlbs.  of  scrap-iron  are  to  be  dispersed  over  the  surface 
thereof,  as  equally  as  possible,  and  the  door  of  the  furnace  is  closed 
until  the  scrap-iron  is  melted  ;  the  furnace  is  then  to  be  tapped  into  sand 
mould.  When  the  ingots,  obtained  in  the  above  manner,  are  set,  they 
are  thrown  into  water,  whereby  they  become  disintegrated  and  fall 
into  a  fine  powder;  this  powder  is  thrown  into  a  heap,  and  allowed 
to  remain  for  fortj'-eight  hours  ;  after  which,  it  is  removed  to  a  calcining 
furnace,  and  treated  in  the  manner  described  in  the  specification  of  a 
patent  obtained  by  the  present  patentee,  July  20,  1S46.*  The  addition 
of  black  oxide  of  manganese,  instead  of  iron,  has  been  found  to  produce 
a  similar  effect, but  not  with  equal  advantage. 

When  ores  containing  little  or  no  sulphur  are  operated  upon,  the 
above-mentioned  processes  of  disintegration  and  calcination  are  omit- 
ted. The  patentee  commences,  in  tliis  case,  by  mixing  the  ores,  in 
relation  to  their  earthy  matters,  so  as  to  form  glass,  as  above  desrt-ibed  ; 
(the  ores,  when  containing  no  iron,  might  with  advantage  have  a  small 
quantity  of  oxide  or  carbonate  of  iron  added;)  and  then  SOlbs.  common 
salt,  Soibs.  slaked  hme,  and  lOOlbs.  anthracite  coal,  finely  pulverized, 
are  added  to  each  ton  of  ore  containing  10  per  cent  of  copper.  If  the 
ore  should  be  richer  in  copper,  a  smaller  proportion  of  salt  and  lime 
will  suffice,  and  a  greater  proportion  of  anthracite  coal  will  be  re- 
quired :  the  patentee  says,  he  has  found,  that  for  an  ore  containing 
25  per  cent,  of  copper,  56lbs.  common  salt,  SOlbs.  slaked  lime,  and 
1 50lbs.  anthracite  coal  will  answer  well.  The  mixture  of  ore  and  other 
materials  is  fused  in  a  melting  furnace,  which,  for  a  charge  of  25cwt, 
of  ore,  will  take  from  five  to  six  hours ;  and  then  the  fused  mass  is 
tapped  into  sand  moulds:  the  copper,  thus  obtained,  will  generally  be 
ready  for  the  refining  operation  ;  but  should  a  portion  of  the  produce 
be  regulus,itis  to  be  roasted, and  afterwards  refined.  Soda  and  several 
of  its  salts  may  be  used  instead  of  common  salts  ;  and  so  likewise  may 
potash  and  several  of  its  salts,  or  mixtures  of  these,  free  Irom  sulphur. 

Sulphuretted  ores  of  copper,  containing  silver,  or  gold,  or  both  these 
metals,  are  treated  in  the  following  maimer : — The  ore  is  first  calcined 
and  fused,  as  in  the  ordinary  smelting  process, so  as  to  produce  a  rega- 
ins, containing  about  50  per  cent,  of  copper;  with  every  ton  of  this 
regulus,  56lbs.  soda-ash,  40lbs.  slaked  lime,  Icwt.  coal,  l^cwt.  iron  in 
scraps,  and  4cwts.  galena  (sulphuret  of  lead)  are  mixed,  and  the  mixture 
is  fused  in  a  fusing  furnace  until  the  iron  disappears;  the  fused  mass 
is  then  well  rabbled,  and  tapped  into  sand  moulds.  The  lead  v/ill  be 
found  reduced  at  the  bottom  of  the  first  and  second  ingots,  and  will 
contain  all,  or  the  greater  part,  of  the  silver,  or  gold,  or  both,  which 
the  ore  previously  contained ;  these  metals  are  afterwards  separated 
from  the  lead  by  the  ordinary  methods  of  separating  silver  and  gold 
from  lead.     The  copper  is  treated  in  the  ordinary  manner,  or  as  de- 

*  For  description  of  this  invention,  see  Vol.  XXX,  p.  1 10,  of  our  present  series. 
Vol.  XV.— 3rd  Series— No.  4,— ApriL;  1848.  23 
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scribed  in  the  specification  of  the  patent  before  alluded  to.  Instead  of 
galena,  tlie  oxide  of  lead  may  be  employed;  in  which  case  the  iron  is 
dispensed  with ;  but  t[ie  patentee  prefers  to  use  galena. 

When  treating  ores  of  silver,  or  gold,  or  both,  which  do  not  contain 
copper,  or  which  do  not  contain  it  in  the  state  of  a  sulphuret,  the 
patentee  adds  copper  pyrites  thereto,  in  ihe  proporlion  of  4c\vts.  of  the 
latter  to  16cwts.  of  ore, and  then  proceeds  in  the  manner  above  described, 
viz.:  bringing  the  material  into  a  state  of  regulus,  and  fusing  it  with 
soda-ash,  lime,  coal,  iron,  and  galena. 

In  conclusion,  the  patentee  says,  that  he  does  not  confine  himself  to 
the  precise  details  or  proportions  of  the  ingredients  used,  so  long  as 
the  peculiar  character  of  the  invention  be  retained. —  [InrolleJ,  Sep- 
tember, 1S47.]  Ibid. 
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^4  Description  of  Col.  Long^s  Composite  Bridge.     Secured,  March 
10,  1S45,  and  Patented,  Aove?nber  13,  1S47. 
(Continued  from  page  207.) 
Pemarks  of  the  Patentee,  Explanatory  of  the  Nature  and  Charac- 
ter of  the  Improvements  contemplated  in  the  foregoing  Specifi- 
cation, and  regarded  as  New,  Useful,  and  Original. 

The  improvements  under  consideration,  embrace  the  following  spe- 
cific objects,  viz  : 

1st,  The  method  of  trussing  or  straining  a  bridge  truss  frame  as  set 
forth  in  the  specification:  which  method  is  of  sncli  a  character  and 
tendency,  that  the  posts  or  vertical  ties,  and  the  suspensor  braces  may 
conjointly  and  reciprocally  perform  their  respective  and  appropriate 
offices  or  operations  (in  connexion  with  other  pans  of  the  bridge) 
either  by  tension  or  draught,  or  by  thrust  or  pushing,  as  circumstances 
may  require,  or  as  the  stresses  in  or  upon  the  bridge,  produced  either 
by  trussing  or  by  the  passage  of  loads  on  the  bridge,  may  have  a  ten- 
dency to  produce,  reciprocally  and  alternately,  one  or  the  other  of  these 
actions,  in  the  posts  and  braces. 

2nd.  The  manner  of  introducing  and  using  the  posts  or  vertical 
ties  as  described  in  the  foregoing  specification,  especially  tiie  manner 
of  attaching  the  same  to  the  upper  and  lower  strings  of  a  bridge 
truss  frame,  and  in  connexion  with  the  posts  or  vertical  ties  thereof 

3rd.  The  manner  of  introducing  and  using  the  main  thrust  braces, 
in  connexion  with  movable  bolsters,  or  gluts,  as  set  fortli  in  said  spe- 
cification. 

4th.  The  application  and  use  of  movable  bolsters,  and  of  movable 
gluts,  at  the  extremities  of,  and  in  connexion  with,  the  main  thrust 
braces,  as  set  forth  in  said  specification. 

5th.  The  introduction  and  use  of  keys  or  wedges,  between  the 
posts  and  the  bolsters  or  gluts,  for  the  purpose  of  forcing  the  ends  of 
the  main  thrust  braces,  together  witii  the  bolsters  or  gluts,  connected 
therewith,  to  pass  or  slide  along  the  strings,  whereby  the  trussing  of 
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the  bridge   is  effected  ia  a  manner   different   from  any  heretofore 
adopted. 

6th.  The  application  and  use  of  extra  braces  for  the  purpose  of 
strengthening  and  otlierwise  fortifying  the  trnss  frame  ; — these  parts 
being  regarded  as  highly  useful,  and  beneficial. 

7th.  The  composite  bridge  as  distinguished  from  all  other  bridges, 
by  the  introduction  and  use  of  the  several  improvemeirts,  modifica- 
tions, and  combinalions,  individually  and  collectively  applied,  as  set 
forth  and  described  in  tiie  foregoing  specification,  and  more  particu- 
larly designated  in  the  foregoing  remarks,  is  claimed  as  a  new  and 
useful  invention.  The  application  and  employment  of  said  improve- 
ments, modifications,  and  combinations,  individually  and  collectively, 
in  the  construction  of  bridge  truss  frames  generally,  and  of  other 
truss  frame  work,  whether  of  timber,  or  of  other  materials,  is  also 
claimed  as  a  new  and  useful  invention. 

In  regard  to  the  trussing  or  straining  of  the  bridge,  as  contemplated 
in  the  1st  reniark,  as  above,  it  should  be  distinctly  understood,  that 
this,  as  a  principle  in  bridge  architecture,  was  discovered  by  me  in 
1S28,  and  patented  in  1830. 

Its  object  was,  to  secure  and  maintain  vertical  stiffness  or  inflexi- 
bility in  bridges,  and  to  afford  the  means  of  reclaiming  or  straighten- 
ing, and  recambering  the  spans,  of  a  bridge,  in  the  event  of  their  hav- 
ing sagged  or  subsided  in  the  parts  intermediate  to  its  abutments  and 
piers.  The  discovery  and  adaptation  of  this  principle,  in  so  far  as  it 
relates  to  bridge  building,  is  exclusively  my  own  invention. 

In  the  composite  bridge,  I  claim  the  introduction  and  use  of  this 
same  principle,  by  means  of  certain  new  modifications  and  arrange- 
ments in  the  constituent  parts  of  the  truss  frames,  constituting  specific 
differences,  in  the  manner  of  applying  the  principle  in  question,  to 
structures  of  this  sort,  all  of  which  dilferences  have  been  clearly  ex- 
plained in  4iiy  specification,  and  will  be  at  once  manifest  on  a  compa- 
rison of  the  drawings  and  model  of  said  bridge,  with  those  of  my 
former  bridges,  now  in  the  patent  office. 

The  introduction  of  this  principle  is  effected  by  means  of  sundry 
new  arrangements  or  modifications,  already  adverted  to,  and  is  attend- 
ed by  divers  new  combinations,  in  the  stresses  or  actions  of  several 
parts  of  the  truss  frame,  never  before  exemplified,  as  I  shall  now  en- 
deavor to  show. 

With  respect  to  the  reciprocal  actions  of  tlirusf,  push  or  compres- 
sion, and  of  tension,  draft  or  stretching,  in  the  posts  and  main  sns- 
pensor  braces,  as  produced  by  peculiarhies  in  the  construction  of  the 
composite  bridge,  a  few  explanations  are  deemed  appropriate.  These 
actions  are  such,  that  when  the  former  (thrust)  takes  effect  in  the 
posts,  the  latter  (tension)  takes  effect  in  the  brace,  and  vice  versa,  when 
the  former  takes  effect  on  the  brace, the  latter  takes  effect  on  the  post. 
These  actions  may  be  produced  either  by  the  passage  of  a  load  across 
the  bridge,  or  by  increasing  and  relaxing  the  strain  imparted  by  the 
main  tluaist  braces.  No  such  reciprocal  results  have  ever  been  or  can 
be  produced  in  the  posts  and  suspensor  braces,  by  any  arrangement  of 
their  parts  heretofore  adopted.    Similar  results  might  be  produced  by 
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causing  the  ends  of  the  main  thrust  braces  to  slide  along  the  posts  by 
means  of  gluts  or  bolsters,  with  wedges  driven  between  the  hitter  and 
the  strings;  but,  as  remarked  on  a  former  occasion,  the  force  required 
to  produce  the  effect  by  this  arrangement,  compared  with  that  requir- 
ed to  produce  the  same  effect  in  the  composite  bridge,  will  be  far 
greater,  while  at  the  same  time  its  application  would  obviously  be 
more  difficifit  and  less  convenient  in  all  respects,  in  the  former  than  in 
the  latter  case. 

In  my  suspension  bridge,  patented  in  1S39,  the  main  suspensor 
braces,  as  also  the  counter  suspensor  braces,  operate  by  tension  only, 
and  the  posts  by  thrust  only,  nor  can  they  iiupart  their  efficiency  in 
giving  strength  to  the  truss  frame,  in  any  other  way.  In  my  brace 
bridge,  patented  in  the  same  year,  the  main  braces  act  by  thrust  only, 
and  the  posts  by  tension  only,  nor  can  they  strengthen  the  truss  frame 
in  any  other  way.  In  my  composite  bridge,  the  posts  and  main  sus- 
pensor braces  are  so  arranged  and  adjusted  in  connexion  with  the 
other  parts  of  the  truss  frame,  that  both  of  these  parts  can,  and  do, 
act  either  by  tension,  or  by  thrust,  according  to  circumstances.  Some 
of  the  circumstances  here  alluded  to  as  effecting  these  actions,  are  as 
follows,  viz  : — 

1st.  When  the  truss  frame  is  lax,  untrussed,  or  unstrained,  by  the 
action  of  the  main  thrust  braces,  or  in  other  words,  before  the  wedges 
are  driven  between  the  bolsters  or  gluts,  and  posts,  the  main  suspen- 
sor braces  will  act  by  tension,  and  the  posts  will  act  by  thrust,  with 
or  without  a  load  on  the  bridge. 

2nd.  When  the  truss  frame  is  trussed,  or  strained,  by  the  action  of 
the  main  thrust  braces,  or  in  other  words,  when  the  truss  vv^edges  have 
been  firmly  driven  between  the  bolsters,  or  gluts,  and  the  posts,  the 
main  suspensor  braces  will  act  by  thrust,  and  the  posts  by  tension. 

3rd.  When  the  truss  frame  has  been  trussed,  or  strained,  as  in  the 
preceding  paragraph,  and  a  load  is  placed  on  the  bridge, .sufficiently 
lieavy  to  counteract  and  overcome  the  action  of  the  main  thrust 
braces  after  they  have  been  strained,  as  before  mentioned,  the  main 
suspensor  braces  will  again  act  by  tension,  and  the  posts  by  thrust. 

4th.  The  bridge  being  loaded,  as  in  the  preceding  paragraph,  and 
the  truss  wedges  being  driven  again  more  forcibly  between  the  bol- 
sters, or  ghits,  and  the  posts  ; — the  main  suspensor  braces  will  again 
be  brought  into  action  by  thrust,  and  the  posts  by  tension. 

To  the  understanding  of  the  macliinist,  these  results  are  sufficiently 
obvious,  without  mathematical  demonstration. 

Thus  has  it  been  shown  that  all  the  claims,  from  the  1st  to  the  5th 
inclusive,  relate  to  co-operative  principles,  or  actions  taking  effect,  or 
rendered  efficient  in  the  composite  bridge  :  and  that  these  several  prin- 
ciples may  operate  conjointly,  as  well  as  separately,  in  imparting 
strength  and  efficiency  to  the  structure. 

I  shall  now  attempt  to  show  how  the  extra  braces  perform  their 
part  in  "strengthening  and  otherwise  fortifying  the  truss  frame." 

These  braces  rise  from  the  lower  strings  within  an  abutment,  or 
pier  panel,  and  terminate  at  the  upper  strings,  within  the  next  adja- 
cent panel ; — and  from  the  lower  siring,  at  the  insertion  of  a  suspen- 
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sor  brace,  to  the  upper  string  at  the  insert  ion. of  the  suspensor  brace 
for  the  next  adjacent  panel,  counting  from  the  abutment,  or  pier,  and 
so  on  for  the  other  panels. 

The  extra  brace  first  mentioned,  imparts  its  efficiency,  in  aid  of  sus- 
taining the  bridge,  and  its  load,  at  the  pier,  or  abutment.  Its  etiicient 
action  is  ensured,  not  only  by  the  resting  of  llie  upper  string  on  its 
head,  but  by  its  attachment  to  the  head  of  the  main  suspensor  brace, 
by  trenails.  All  other  extra  braces  perform  their  oiFices  by  means  of 
attachments,  or  connexions,  similar  to  that  last  mentioned,  both  at  the 
head,  and  at  the  foot,  of  the  main  suspensor  braces.  By  means  of 
their  connexion  with  these  braces,  and  with  the  strings,  the  extra 
braces  last  mentioned,  operate  by  stresses  similar  to  those  to  which 
the  posts  are  subjected  :  that  is  to  say,  when  the  posts  act  by  thrust, 
the  extra  braces  will  act  by  thrust,  and  whenever  the  posts  act  by 
tension,  the  extra  braces  will  act  by  tension  ;  thus  relieving  the  posts 
and  their  fiistenings  from  an  amount  of  action,  which  mightotherwise 
prove  greater  than  tliey  are  able  to  bear. 

Tiie  extra  braces  contribute  also  to  impart  lateral  stiffness  to  the 
posts,  which  may  be  needful,  in  the  event  of  extraordinary  thrust  or 
compression  in  the  latter. 

Moreover,  on  driving  the  truss  wedges  or  keys,  the  bolsters  or  gluts 
connected  with  them  are  removed  fartlier  from  the  ends  of  the  posts, 
and  of  course,  the  points,  at  which  the  thrust  of  the  main  thrust  braces 
is  received  upon  the  strings,  are  at  the  same  time  removed  farther 
from  the  posts.  Hence  the  thrust  of  the  main  thrust  brace,  will  have 
a  tendency  to  spring  or  force  outward  the  string  on  one  side  of  the 
post,  while  the  tendency  or  counter  strains  on  the  other  side  of  the 
post  will  be  inward,  and  in  consequence  will  be  met,  counterpoised, 
and  resisted  by  the  extra  brace. 

Hence,  although  the  extra  braces  may  not  be  regarded  as  essential, 
they  cannot  be  viewed  in  any  other  light  than  that  of  subserving  the 
purposes  for  wliich  they  are  intended,  viz  :  "  of  strengthening  and 
otherwise  fortifying  the  bridge." 

Thus  has  it  been  shown  that  all  the  improvements  and  modifica- 
tions claimed  by  me  as  new  and  original,  are  individually  embraced, 
and  collectively  co-operative  in  the  composite  bridge,  and  are  all  in- 
strumental in  imparting  strength,  efficiency,  and  inflexibility,  to  the 
bridge,  in  a  way  never  before  adopted  in  bridge  building.  The  7th 
remark  has  been  added  for  the  purpose  of  sliowing  that  I  possess  the 
right  of  employing  these  several  improvements  individually,  or  col- 
lectively, in  bridge  building,  and  in  all  other  structures,  whether  of 
wood,  iron,  or  other  materials,  in  which  truss  frames  are  deemed  ap 
propriate,  as  component  parts  of  the  work. 

Directions  to  Builders  of  the  Composite  Bridge. 

Under  this  head  there  remains  very  little  to  be  added  to  what  has 
already  been  advanced  in  a  former  part  of  this  treatise,  in  relation  to 
the  construction  of  the  brace  and  suspension  bridges,  the  parts,  dimen- 
sions, and  proportio.is  of  oi?e  or  the  other  of  which,  are  similar  in 
most  respects  to  those  of  the  con)posite  bridge.     The  following  parts, 
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however,  may  be  regarded  as  peculiar  to  tlie  bridge   last  menlioned, 
and  of  course  are  entitled  to  particular  notice. 

I. — Of  the  Posts  or  Vertical  Ties. 

These  parts  may  have  the  same  transverse  dimensions  as  other 
parts  of  the  truss  frame,  and  should  be  of  such  length  as  to  extend 
outward  about  nine  inches  beyond  the  strings,  both  upward  and 
downward.  The  ends  of  the  posts  above  and  below  the  strings, 
should  be  scarfed  in  a  manner  to  be  in  close  contact  with  the  ends  of 
the  snspensor  braces.  The  posts  are  inserted  in  the  spaces  situated 
between  the  string  pieces,  and  are  firmly  connected  thereto  by  tre- 
nails, as  represented  in  the  drawings. 

11.— Of  the  Main  Thrust  Braces. 

These  braces  differ  from  those  of  the  brace  bridge  in  the  number 
of  pieces  of  which  they  are  respectively  composed,  each  brace  con- 
taining one  piece  more  in  the  composite  than  in  the  brace  bridge. 
Moreover,  instead  of  abutting  against  shoulders  in  the  posts,  as  in  the 
latter,  they  abut  against  movable  bolsters;  or  in  cases  where  gluts  are 
used  instead  of  bolsters,  these  braces  abut  partly  against  the  strings, 
and  by  means  of  the  gluts,  partly  against  the  posts. 

The  main  thrust  braces,  together  with  tlieir  bolsters  or  gluts,  &c., 
may  be  prepared  and  fitted,  whilst  the  framing  of  the  bridge  is  in 
progress,  but  need  not  be  inserted  in  the  bridge  till  its  ribs,  or  truss 
frames,  shall  have  been  put  up  at  the  bridge  site. 

The  ends  of  the  main  thrust  braces  may  be  confined  to  the  bolsters 
by  means  of  spikes  or  nails,  should  such  fastenings  be  deemed  proper; 
— but  when  these  braces  are  used  in  connexion  with  gluts,  they  will 
be  sufficiently  bonded  by  the  trenails  employed  on  such  occasions. 

III.— o/  the  Brace  Bolsters. 

These  parts  should  be  made  of  well  seasoned  oak,  or  other  hard 
timber,  dressed  to  the  size  of  about  six  by  eight  inches,  and  cut  into 
lengths  exceeding  the  entire  width  of  the  string  by  about  three  inches, 
one  of  the  broader  sides  of  the  bolster  is  applied  to  the  strings,  and 
one  of  the  narrower  sides  to  the  posts,  in  alternate  angles  of  each 
panel.  The  inner  angle  is  terminated  in  such  a  manner  as  to  present  a 
surface  about  nine  inches  wide,  and  at  right  angles  to  the  main  thrust 
brace,  against  which  the  latter  abuts.  Each  bolster  should  be  furnish- 
ed with  recesses,  made  in  its  back,  for  the  admission  of  the  brace  keys, 
or  wedges,  the  slope  or  taper  of  the  recesses,  and  of  the  keys,  being 
about  in  the  ratio  of  1  to  12.  The  number  of  (he  recesses  in  each 
bolster,  as  also  the  number  of  tlie  keys,  should  be  the  same  as  the 
number  of  pieces  of  whicii  the  post  is  composed.  The  slopes  of  the 
recesses  should  be  a  little  more  abrupt  than  those  of  the  keys,  in  order 
to  ensure  a  stress  somewhat  greater  at  the  base,  than  at  the  top  or  op- 
posite side  of  the  bolster  ;  whereby  the  driving  of  the  keys  will  have 
a  tendency  to  keep  the  '♦blique  face  of  the  bolster  perpendicular  to 
the  brace. 
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IV.-  Of  the  Gluts,  ^'C. 

Tlie  form  and  dimensions  of  these  parts,  and  the  positions  of  the 
trenails,  by  which  tliey  are  confined  in  their  places,  as  also  the  forms 
and  positions  of  the  brace  keys  connected  therewith,  are  represented 
with  sntficient  clearness  in  the  drawings.  The  timber  of  which  they 
are  composed  is  similar  to  that  of  other  pans  of  tlie  truss  frame. 

V. —  Of  the  Brace  Keys,  or  Wedges. 

These  parts  should  be  constructed  of  well  seasoned  oak,  locust,  or 
other  unyielding  and  durable  timber.  Their  length  should  be  two  to 
three  feet,  their  thickness  equal  to  that  of  a  post  or  suspensor  brace 
timber,  and  their  slope,  as  before  stated^  about  in  the  ratio  of  1  to  13. 
They  may  be  applied  in  such  a  manner,  as  that  they  may  be  driven 
either  upward  or  downward,  as  may  be  found  most  convenient. 

Vl.—  Of  the  Trenails. 

Among  the  various  parts  of  the  composite  bridge,  none  requires 
greater  care  and  precision  in  their  adjustment,  than  the  numerous  tre- 
nails required  in  its  construction.  They  should  be  made  of  straight- 
grained,  tough,  and  well  seasoned  oak,  locust  or  other  hard  and  dura- 
ble timber,  and  should  be  of  a  size  and  form,  adapted  with  precision 
to  the  lioles  made  for  their  reception.  The  number  of  the  trenails, 
at  the  several  places  where  they  are  required,  should  be  as  represent- 
ed in  the  drawings,  viz  :  six,  at  every  intersection  of  a  string  and 
main  susj)ensor  brace  ;  four  or  six  at  every  intersection  of  a  string  and 
post ;  four  at  each  glut ;  two  at  every  intersection  of  an  extra  brace 
and  suspensor  brace  ;  and  ten  at  every  splice  of  the  string  pieces  ; — 
besides  which  screw  bolts  of  ^  inch  iron  shouhJ  be  applied,  as  clamps, 
at  the  following  points,  viz:  one  at  every  intersection  of  a  mam  sus- 
pensor, and  a  main  tlirust  brace  ;  one  at  every  intersection  of  a  post 
and  extra  brace;  and  four  at  or  near  the  angles  or  corners  of  each  out- 
side splicing  piece. 

The  size  of  the  trenails  should  correspond  in  some  degree,  with  the 
transverse  dimensions  of  the  timbers  through  which  they  are  to  pass. 
When  the  transverse  dimensions  of  the  timbers  are  Ih,  by  8  inches, 
the  diameter  of  the  trenails  should  be  about  one  inch.  Timbers  2 
by  10  inches,  require  trenails  about  li  inch  in  diameter; — 3  by  12 
inches,  \h  inch  in  diameter; — 3  by  14  inches.  If  inch  in  diameter; 
— 4  by  14  inches,  2  inches  in  diameter.  The  lengths  of  the  irenaiU 
should  be  such,  that  both  ends  respectively,  may  protrude  about  half 
an  inch  beyond  the  timbers  through  which  they  are  driven. 

The  method  of  preparing  bridge  trenails,  suggested  in  a  Ihrmer 
part  of  this  treatise,  has  been  found  objectionable,  for  the  following 
reasons.  Tiie  successive  impacts  of  the  mallet,  applied  for  the  pur- 
pose of  driving  the  trenails  through  the  cutter,  cannot  all  be  given 
precisely  in  the  same  direction.  Hence,  it  results,  that  the  trenail, 
besides  being  crooked,  is  more  or  less  ribbed  at  the  extremity  of  each 
movement,  communicated  respectively  by  the  impacts.  In  conse- 
quence both  of  tlie  ribs  and  crooks  thus  produced,  the  facility  of  driv- 
ing the  trenails  into  the  timbers  of  the  bridge,  as  alsothcK  elficiency 
when  driven,  are  much  impaired. 
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Moreover,  the  process  of  drivina:  the  trenail  through  the  cutter,  is 
often  attended  by  the  production  of  spalls,  splits,  or  exfoliaUons  from 
the  body  of  the  trenail,  whereby  its  sides  are  frequently  rendered 
lean  and  defective,  and  its  bearings  and  efficiency  greatly  impaired. 

These  evils  may  be  effectually  remedied,  by  forming  the  trenails 
in  a  slide  lathe,  properly  adjusted  for  this  purpose.  By  this  means, 
trenails  may  be  made  of  uniform  sizes,  and  with  straight,  smooth, 
and  equable  surfaces,  adapted  in  all  respects  to  the  holes  in  which 
they  are  to  be  inserted.  Their  appropriate  lengths  being  previously 
determined,  their  extreruities  may  be  rounded  into  a  hernispherical 
form,  whereby  their  appearance  wiien  applied  to  the  bridge,  may  be 
rendered,  in  no  small  degree,  ornamental. 

With  respect  to  the  holes  perforated  for  the  reception  of  the  tre- 
nails, they  should  be  formed  by  the  use  of  augers  of  the  best  kind,  or 
furnished  with  cutters  so  adjusted,  as  to  render  the  holes  when  bored, 
perfectly  round,  straight,  and  smooth,  on  all  sides.  The  trenails 
should  snugly  and  completely  fill  the  holes,  and  should  never  be  so 
large  as  to  impart  a  lateral  or  splitting  strain  to  the  timbers  in  which 
they  are  inserted. 

Finally,  the  lateral  and  transverse  bearings,  the  side  arcli  brac- 
ings, the  inferior  arch  bracings,  the  flooring,  tlie  roofing  and  sheath- 
ing, the  splicings  of  the  strings,  the  bolsters  and  bolster  frames, 
the  trustle  piers,  &c.,  &c.,  in  so  far  as  they  relate  to  the  composite 
bridge,  are  to  be  constructed  and  applied  in  the  manner  prescribed 
under  the  head  of  ''directions  to  bridge  builders"  in  the  former  part  of 
this  treatise. 

JNIislakes  of  a  serious  nature  having  occurred  in  a  few  instances,  in 
consequence  of  inserting  the  splicing  of  the  strings  in  innnediate  con- 
nexion with  the  posts,  it  is  proper  on  this  occasion  to  caution  the 
bridge  builder  against  the  commission  of  any  similar  mistake,  in  his 
future  operations.  The  splicing  of  the  strings  should  always  be  lo- 
cated about  midway  of  the  panel,  so  that  the  spliced  string  pieces 
may  abut  at  equal  distances  from  the  posts,  by  which  the  vertical 
sides  of  the  panel  are  bounded.  For  it  is  manifest,  that  when  the 
splicings  occur  at  tlie  posts,  no  splicing  pieces  can  be  inserted  between 
tlie  parts  of  the  string,  and  consequently  that  the  strength  and  eificien- 
cy  of  the  string  will  be  seriously  impaired.  The  points  at  which  the 
string  pieces  abiU,  should  be  located  midway  between  the  posts  of  the 
panel. 

Ohjeclions  to  the  Theories  severally  of  Franklin,  iJufay,  and  Am- 
pere,  ivith  an  effort  to  explain  Electrical  Phenomena,  by  Statical, 
or  Undulatory,  Polarization.       By  Robert  Hare,  Isl.  D.,  Eme- 
ritus Professor  of  Chemistry  in  the  University  of  Pennsylvania. 
(Continued  from  page  199.) 
The  extreme  diversity,  as  respects  striking'  distance,  between  the 
direct  effects  of  Frictional  Electricity  and  those  directly  arising 
from  Galvanic  Reaction. 
46.  The  intensity  of  the  excitement  produced  by  different  electri- 
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cal  machines,  is  estimated  to  he  as  the  relative  lengths  of  the  sparks 
which  proceed  from,  their  prime  conductors  respectively.  Admitting 
that  the  relative  intensity  were  merely  as  the  length  of  the  spark,  not 
as  tlie  square  of  that  length,  still  there  would  be  an  infinite  difference 
between  the  intensity  of  a  voltaic  series  and  that  of  electrical  machines, 
if  measured  by  this  test.  Large  electrical  machines,  like  that  at  the 
Polytechnic  Institution,  London,  give  sparks  at  twenty  inches  and 
more  ;  while  agreeably  to  Gassiot's  experiments,  a  Groves  battery 
of  320  pairs,  in  full  power,  would  not,  belbre  contact, give  a  spark  at 
any  distance,  liowever  ininide.  It  follows,  that,  as  respects  tlie  spe- 
cies of  intensity  which  is  indicated  by  length  of  sparks,  or  striking 
distance,  the  difference  between  the  electricity  of  the  most  powerful 
voltaic  series  and  electrical  machines,  is  not  to  be  represented  by  any 
degree  of  disparity;  it  proves  that  galvanism -proper  and  electricity 
proper  are  lieterogeneous. 

47.  It  should  be  recollected  that  the  intensity  of  galvanic  action,  in 
a  series  of  320  pairs,  excepting  the  loss  from  conduction,  would  be  to 
that  of  one  pair  as  320  to  1.*  Of  coiu'se,  the  striking  distance  of  a 
battery  of  one  pair  would  be  320  tinfies  less  than  nothmg  :  320  below 
zero. 

48.  We  may  infer  that  the  undulatory  polarization  of  ethereo-pon- 
derable  matter,  is  the  primary,  direct,  and  characteristic,  effect  of  gal- 
vanic excitement,  in  its  more  energetic  modifications.  Yet,  that  by 
peculiar  care  in  securing  insulation,  as  in  the  water  batteries  of  Crosse 
and  Gassiott,  ethereal  undulations  may  be  produced,  with  the  conse- 
quent accumulation  of  ethereal  polarity  requisite  to  give  sparks  before 
contact,  agreeably  to  the  experiments  of  those  ingenious  philosophers. 

49.  Hence  it  may  be  presumed,  that  during  intense  ethereo-pon- 
derable  polarization,  superficial  ethereal  waves  may  always  be  a  col- 
lateral effect,  although  the  conducting  power  of  the  reagents,  requi- 
site to  the  constitution  of  powerful  galvanic  batteries,  is  inconsistent 
with  that  accumulation  of  ethereal  polarity  whicli  constitutes  a  stati- 
cal spark-giving  charge. 

50.  As  all  the  members  forming  a  voltaic  series  have  to  be  discharg- 
ed in  one  circuit,  the  energy  of  the  effort  to  discharge,  and  the  velo- 
city of  the  consequent  midulations  must  be,  ceteris  paribus,  as  the 
number  of  members  vv^hich  co-operate  to  produce  the  discharge.     Of 

*  According  to  Colomb's  experiments,  electrical  attraction  and  repulsion  are  in- 
versely as  tlie  sqijares  ot"  the  distances,  and  the  inductive  power  of  statical  charges 
which  is  produced  by  those  forces,  and  which  precedes  and  determines  the  length 
of  the  resulting  spark,  must,  of  course,  obey  the  same  law. 

If  this  calculation  be  correct,  the  intensity  must  be  as  the  squares  of  the  striking 
distances,  as  indicated  by  sparks. 

It  may  be  ursed,  that  the  striking  distances,  as  measured  by  the  length  of  the 
sparks,  is  in  the  compound  ratio  of  the  quantity  and  intensity.  As  to  the  quantity, 
however,  galvanic  sources  have  always  been  treated  as  pre-eminent  in  efficacy,  so 
that  on  that  side  there  could  be  no  disparity.  Moreover,  I  have  found,  that  in  gal- 
vanic apparatus  of  only  one,  or  even  of  two  pairs,  as  in  the  calorimotors,  the  inten- 
sity lessened  as  the  surfaces  were  enlarged.  By  a  pair  of  fifty  square  feet,  of  zinc 
surface,  a  white  heat  could  nut  be  produced  in  a  wire  of  any  size,  however  small. 
The  calorific  pov/er  of  such  apparatus  can  only  be  made  evident  by  the  production 
of  a  comparatively  very  low  temperature,  in  a  comparatively  very  large  mass. 
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course  tlie  more  active  the  ethereo-ponderable  waves,  tlie  greater 
must  be  their  efficacy  in  producing  eiliereal  \v.aves  of  polarization, 
as  a  secondary  etfect,  agreeably  to  the  suggestions  above  made.  (49, 
36.) 

51.  Hence  in  a  battery  consisting  of  one  galvanic  pair  excited  by 
reagents  of  great  chemical  energy,  and  conducting  power,  the  electro- 
magnetic effects  are  preeminent;  while  De  Luc's  t  iectric  columns 
consisting  of  several  thousands  of  niinute  pairs,  feeble  as  to  their 
chemical  and  conducting  efficacy,  are  pre-eminent  for  statical  spark- 
giving  power.  (48.)  This  seems  to  be  quite  consistent;  since  on  the 
one  hand,  the  waves  of  polarization  must  be  larger  and  slower,  as  the 
pairs  are  bigger  and  fewer ;  and  on  the  other  hand  smaller  and  more 
active,  as  the  pairs  are  more  minute  and  more  numerous. 

On  the  perfect  similitude  between  the  Polarity  communicated  to 
Iron  Filings  by  a  Magnetized  Steel  Bar,  and  a  Galvanized 
IVire. 

52.  If  by  a  sieve,  or  any  other  means,  iron  filings  be  duly  strewed 
over  a  paper,  resting  on  a  bar  magnet,  they  will  all  become  magnets, 
so  as  to  arrange  themselves  in  rows  like  the  links  of  a  chain.  Each 
of  the  little  magnets  thus  created,  will,  at  its  outermost  end,  have  a 
polarity  similar  to  that  of  the  pole  (of  the  magnet)  with  which  it  may 
be  affiliated.  Of  course  the  resulting  ferruginous  rows,  formed  seve- 
rally by  the  two  different  poles  of  the  bar,  will  have  polarities  as  op- 
posite as  those  of  the  said  poles. 

53.  In  an  analogous  mode,  if  two  wires  be  made  the  media  of  a  gal- 
vanic discharge,  iron  filings,  under  their  influence,  will  receive  a  nng- 
netic,  polarity,  arranging  themselves  aboiu  each  wire  like  so  many 
tangents  to  as  many  radii  proceeding  from  its  axis.  Those  magnet- 
ized by  one  wire  reacting  with  such  as  are  magnetized  by  the  otiier. 

54.  The  affections  of  the  ferruginous  particles  during  the  continu- 
ance of  the  current  so  called,  are  precisely  like  those  of  the  same  par- 
ticles when  under  the  influence  of  the  bur  magnet.  'I'lie  great  dis- 
cordancy is  in  the  fact,  that  the  influence  of  the  magnet  is  permanent, 
while  that  of  the  wire  is  indebted  for  existence  to  a  series  of  opposite- 
ly polarizing  but  transient  impulses  which  proceed  towards  the  middle 
of  the  circuit  from  each  side,  so  as  to  produce  recijtrocal  neutralization 
by  meeting  midway, 

55.  'I'he  effect  upon  the  filings,  as  originally  pointed  out  by  Oersted, 
is  precisely  such  as  would  arise  were  the  ponderable  matter  of  the 
wire  resolved  by  each  impulse  into  iimumerable  little  niagnets,  sit- 
uated so  as  to  form  tangents  to  as  many  radii  proceeding  from  the 
axis  of  the  wire. 

5G.  Independently  of  t'le  filings,  the  wires  react  with  each  other 
as  if  their  constitution,  during  subjection  to  the  discharge,  were  such 
as  above  supposed.  When  the  discharges  through  them  concur  in  di- 
rection, they  attract,  because  the  left  side  of  one  is  next  the  right  side 
of  the  other,  bringnig  the  opposite  poles  of  their  little  magnets  into 
proximity;  but  when  the  discharge  is  made  in  opposite  directions,  tiie 
two  right  or  the  two  left  sides  will  be  in  proximity,  and  will,  by  the 
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consequent  approximation  of  the  similar  poles  of  the  little  magnets, 
be  produotive  of  repulsion. 

57.  From  these  last  mentioned  facts  and  considerations,  it  must  be 
evident  that,  assuming  that  there  is  in  a  galvanized  wire  a  derange- 
ment of  the  poles  of  the  constituent  ethereo-ponderable  particles  an- 
alogous to  that  permanently  existing  ir,  magnetized  steel,  involves  no 
contradiction,  no  absurdity,  nor  any  tiling  but  what  is  consistent  with 
the  researches  and  inferences  of  Davy,  Faraday,  and  other  eminent 
investigators  of  the  phenomena  of  nature. 

Process  by  which  the  Ethereo-ponderable  ^7toms  ivilhin  a  Galvanic 
Circuit  are  Polarized  by  the  Chemical  Reaction. 

5S.  In  order  that  an  ethereo-ponderable  particle  of  oxygen  in  any 
aqueous  solution  shall  unite  with  an  ethereo-ponderable  particle  of 
zinc  in  a  galvanic  pair,  there  must  be  a  partial  revolution  of  the  whole 
row  of  ethereo-ponderable  zinc  atoms,  with  which  the  atom  assailed 
is  catenated  by  the  attractions  betVv'een  dissimilar  poles.  Moreover, 
at  the  same  time  that  the  metallic  atoms  are  thus  atfected,  the  atoms 
of  water  between  the  metallic  surfaces  must  undergo  a  similar  move- 
ment, by  an  analogous  reaction  with  poles  of  an  opposite  character, 
and  this  movement  must  extend  through  the  negative  plate  to  the  con- 
ductor, by  which  it  communicates  with  the  zinc  or  electro-positive 
plate.  \Vhen  the  circuit  is  open,  the  power  of  combination  exercised 
by  the  zinc  and  oxygen  is  inadequate  to  produce  this  movement  in 
the  whole  chain  of  atoms,  liquid  and  metallic  ;  but  as  it  is  indifferent 
whether  any  two  atoms  are  united  with  eacii  other,  or  with  any  other 
atoms  of  the  same  kind,  the  chemical  force  easily  causes  them  to  ex- 
change partners,  as  it  were,  when  the  whole  are  made  to  form  a  cir- 
cuitous row  in  due  contiguity. 

59.  As  we  know  that  diu'ing  their  union  with  oxygen,  metals  give 
out  an  enormous  quaiuity  of  heat  and  electricity,  it  is  reasonable  to 
suppose  that  whenever  an  atom  of  oxygen  and  an  atom  of  zinc  jump 
into  union  with  each  other,  a  wave  is  induced  in  the  ethereo-pondera- 
ble matter,  and  that  this  wave  is  sustained  by  the  decompositions  and 
recompositions  by  means  of  whicli  an  atom  of  hydrogen  is  evolved 
at  the  negative  plate,  and  probably  enabled  to  assume  the  aeriform 
state.  There  must,  at  the  same  time,  be  a  communication  of  wave 
polarity  by  contact  of  the  negative  plate  with  the  connecting  wire, 
by  which  the  positive  wave  ni  the  wire  is  induced.  Although  the 
inherent  polarities  of  the  metals  are  not,  agreeably  to  this  view,  the 
moving  power  in  galvanism,  yet  they  facilitate,  and  in  some  cases  in- 
duce the  exercise  of  that  power,  by  enabling  it  to  act  at  a  distance, 
when  otherwise  it  might  remain  inert. 

60.  This,  I  conceive,  is  shown  in  the  effect  of  platina  sponge  upon 
a  mixture  of  the  gaseous  elements  of  water;  also  in  Groves'  gas  bat- 
tery, by  means  of  which  hydrogen  and  oxygen  gas  severally  react 
with  water  in  syphons,  so  as  to  cause  each  other  to  condense,  without 
any  conmiunication  besides  that  through  the  platina,  and  an  electro- 
lytic decon)position  and   recomposition   extending  from  one  of  the 
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aqueous  surfaces  in  contact  with  one  of  tlie  gases,  to  the  otlier  surface 
in  contact  witli  the  other  gas. 

Difference  between  Electro-ethereal  atid  Et her eo-ponder able  Polari- 
zation. 

61.  There  are  two  species  of  electro-polarity  which  come  under  the 
head  of  statical  electricity.  One  of  these  Faraday  illustrates  by  sup- 
posing three  bodies,  A,  B,  and  C,  in  proximity,  but  not  in  contact, 
when  A,  being  electrified,  electrifies  B,  and  B  electrifies  C  by  induc- 
tion. This  Faraday  calls  an  action  of  the  particles  of  the  bodies  con- 
cerned, whereas,  by  his  own  premises,  it  appears  to  me  to  be  merely 
a  superficial  affection  of  the  masses  or  of  a  circumambient  ethereal 
matter.  This  species  of  polarization,  to  which  the  insulating  power 
of  air  is  necessary,  affects  the  superficies  of  a  body  only,  being  dis- 
played as  well  by  a  gilt  globe  of  glass,  as  a  solid  globe  of  metal.  No 
sensible  change  appears  to  be  produced  in  the  ponderable  conducting 
superficies  by  this  inductiv^e  superficial  electrification  of  masses;  and 
of  course  no  magnetism. 

62.  Wlien  a  small  image,  of  which  tiie  scalp  has  been  abundantly 
furnished  with  long  hair,  is  electrified,  the  hairy  filaments  extend 
themselves  and  move  apart,  as  if  actuated  by  a  repulsive  power, also 
when  iron  filings  are  so  managed  as  to  obey  the  influence  of  the  poles 
of  a  powerful  magnet,  (51,)  they  arrange  themselves  in  a  manner  re- 
sembling that  of  the  electrified  hair.  There  is,  moreover,  this  addi- 
tional analogy,  that  there  is  an  attraction  between  two  portions  of 
hair  differently  electrified,  like  that  which  arises  between  filings  dif- 
ferently magnetized.  Yet  the  properties  of  the  electrified  hair  and 
magnetized  filings  are,  in  some  respects,  utterly  dissimilar.  A  con- 
ducting communication  between  differently  electrified  portions  of  hair 
would  entirely  neutralize  the  respective  electrical  states;  so  that  all  the 
electrical  phenomena  displayed  by  them  would  cease.  Yet  such  a 
communication  made  between  the  poles,  exciting  the  filings,  by  any 
non  magnetic  conductor,  does  not  in  the  slightest  degree  lessen  tlieir 
polar  affections  and  consequent  power  of  reciprocal  influence.  Upon 
the  electrified  hair,  the  proximity  or  the  contact  of  a  steel  magnet  has 
no  more  effect  than  would  result  under  like  circumstances  from  any 
other  metallic  mass  similarly  employed  ;  but  by  the  approximation, 
and  still  more,  the  contact,  of  such  a  magnet,  the  affection  of  the  fil- 
ings may  be  enhanced,  lessened,  or  nullified,  according  to  the  mode 
of  its  employment.  In  the  case  of  the  hair,  the  aflection  is  superficial, 
and  the  requisite  charging  power  must  be  in  proportion  to  the  extent 
of  surface.  In  the  case  of  the  magnetized  ferruginous  particles,  it  is 
the  mass  which  is  affected,  and,  ceteris  paribus,  tlie  more  metal,  the 
greater  the  capacity  for  magnetic  power.  In  the  instance  of  the  elec- 
trified hair,  as  in  every  other  of  frictional  excitement,  the  electrical 
power  resides  in  imponderable  ethereo-electric  atmospheres  which  ad- 
here superficially  to  the  masses,  being  liable  to  be  unequally  distribut- 
ed upon  them  in  opposite  slates  of  polarity,  consequent  to  a  superfi- 
cial polarization  of  the  exciting  or  excited  ponderable  masses;  but  in 
the  instance  of  bodies  permanently  magnetic,  or  those  rendered  tran- 
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siently  magnetic  by  galvanic  influence,  the  ethereo-electric  matter  and 
the  ponderable  atoms  are  inferred  to  be  in  a  state  of  combination, 
i'orming  ethereo-ponderable  atoms  ;  so  that  both  may  become  parties 
to  tlie  movements  and  alfections  of  which  the  positive  and  negative 
waves  consist. 

63.  Thus  an  explanation  is  afforded  of  tiie  hitherto  mysterious  di- 
versity of  the  powers  of  a  gold  leaf  electroscope  and  gaivanoscopes, 
although  both  are  in  a  miraculous  degree  sensitive  ;  the  latter  to  the 
most  feeble  galvanic  discharge,  the  former  to  the  slightest  statical  ex- 
citement; yet  neither  is  in  the  most  minute  degree  alfected  by  tiie  po- 
larization which  aflects  the  other. 

64.  The  charge  Vv'hich  may  exist  in  a  coated  pane  affords  another 
exemplification  of  statical  or  electro-ethereal  polarity.  In  this  case, 
according  to  Faraday,  the  particles  of  glass  are  thrown  into  a  state  of 
electro-polarity,  and  are,  in  fact,  partially  affected  as  if  they  belonged 
to  a  conductor ;  so  that  insulators  and  conductors  differ  only  in  the 
possession  in  a  high  degree  by  the  one,  of  a  susceptibility  of  wliicli 
the  other  is  possessed  to  an  extent  barely  perceptible.  The  facts  seem 
to  me  only  to  shov^r,  that  either  an  insulator  or  conductor  may  be 
affected  by  the  same  polarizing  force,  the  transmission  of  which  the 
one  facilitates,  the  other  prevents.  I  am  under  the  impression  that  it 
is  only  by  the  disruptive  process  that  electricity  passes  through  glass; 
of  course  involving  a  fracture.  It  gets  through  a  pane  or  jar,  not  by 
aid  of  the  vitreous  particles,  but  in  despite  of  their  opposing  cohe- 
rence. The  glass  in  such  cases  is  not  liable  to  be  fused,  deflagrated, 
or  dissipated,  as  conductors  are.  It  is  forced  out  of  the  way  of  the 
electrical  waves,  being  incapable  of  becoming  a  party  to  them.  Dis- 
charges will  take  place  through  a  vacuity,  rather  than  tiirough  the 
thinnest  leaf  of  mica.  But  if,  as  Faraday  has  alleged,  from  within  a 
glass  flask  hermetically  sealed,  an  electrical  charge  has  been  found  to 
escape,  after  a  long  time,  it  proves  only  that  glass  is  not  a  perfect  in- 
sulator, not  thai  perfect  i7i.su/atifm  and  perfect  conduction  are  dif- 
ferent extremes  of  the  same  property.  On  the  contrary,  the  one  is 
founded  upon  a  constitution  competent  to  the  propagation  within  it 
of  the  electro-polarizing  waves,  with  miraculous  facility,  while  the 
other  is  founded  either  on  an  absolute  incapacity,  or  comparatively  an 
infinitely  small  ability,  to  be  the  medium  of  their  conveyance.  The 
one  extremely  retards,  the  other  excessively  expedites,  its  pas^a^e 
through  a  space  otherwise  void.* 

Competency  of  a  Wire  to  convey  a  Galvanic  Discharge  is  as  its 
sectio7ial  area,  while  statical  discharges  of  frictional  electricity 
preferring  the  sutface  are  promoted  by  its  extension.  Yet  in  pro- 
portion as  such  discharges  are  heavy,  the  ability  of  a  wire  to  con- 
vey them  and  its  magnetic  energy  become  more  dependent  on  its 
sectional  area  and  less  upon  extent  of  surface. 

65.  Reference  has  been  made  to  two  modes  of  electrical  conduction, 

*  By  a  void,  I  mean  a  Torricellian  vacuum.     The  omnipresence  of  the  electro- 
ether  must  render  the  existence  of  a  perfect  void  impossible. 
Vol.  XV,— 3bd  Series.— No  4.— April,  1848.  24 
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in  one  of  whicli  the  efficacy  is  as  the  surface  ;  in  the  other,  as  the  area 
of  a  section  of  the  conductor.  Although  glass  be  substantially  a  non- 
conductor, tlie  power  of  the  surface  of  glass  when  moistened,  or  gilt, 
to  discliarge  statical  electricity,  is  enormous.  It  has  been  generally 
considered,  that  as  a  protection  against  lightning,  the  same  weight  of 
metal  employed  as  a  pipe,  would  be  more  ethcacious  than  in  the  usual 
solid  form  of  a  lightning  rod  :  yet  this  law  does  not  hold  good  with 
respect  to  galvanic  discharges,  which  are  not  expedited  by  a  mere 
extension  of  conductins  surface.  Independently  of  the  augmentation 
of  conducting  power,  consequent  to  radiation  and  contact  with  the  air, 
the  cooling  influence  of  which,  according  to  Davy,  promotes  galvano- 
electric  conduction,  a  metallic  ribbon  does  not  convey  a  galvanic  dis- 
charge better  than  a  wire  of  similar  w^eight  and  length.* 

66.  Agreeably  to  the  considerations  above  stated,  the  sectional  area 
of  a  conductor  remaining  the  same,  in  proportion  as  any  statical  ac- 
cumulation which  it  may  discharge  is  greater,  the  effects  are  less  su- 
perficial ;  and  the  ethereo-ponderable  atoms  are  affected  more  analo- 
gously to  those  exposed  to  galvanic  discharges.  It  is  in  this  way  that 
the  discliarge  of  a  Leyden  jar  imparts  magnetic  polarization.  Thus, 
on  the  one  hand,  the  electro-ethereal  matter  being  polarized  and 
greatly  condensed,  combines  with  and  communicates  polarization, 
and  consequently  magnetism,  to  ethereo-ponderable  bodies;  while  on 
the  other  hand,  these,  when  polarized  by  gaivanic  reaction,  and  thus 
rendered  magnetic,  communicate  polarity  to  the  electro-ether.  Hence 
statical  electricity,  wMien  produced  by  galvanism,  and  magnetism, 
when  produced  by  statical  electricity,  are  secondary  etfects. 

67.  Where  a  wire  is  of  such  dimensions,  in  proportion  to  the  charge, 
as  to.  be  heated,  ignited,  or  dispersed  by  statical  electricity,  there  seems 
to  be  a  transitory  concentration  of  the  electric  power,  which  trans- 
forms the  nature  of  the  reaction,  and  an  internal  wave  of  ethereo- 
ponderable  polarization,  similar  to  those  of  galvano-electricity,  is  the 
consequence. 

68.  As  above  observed,  (31.)  the  current  produced  by  the  magneto- 
electric  machine,  has  all  the  attributes  of  a  galvano-electric  current : 
yet  this  is  altogether  a  secondary  eflect  of  the  changes  of  jiolarity  in 
a  keeper,  acting  upon  a  wire  solely  by  dynamic  induction.  But  if, 
by  mere  external  influence,  the  machine  above  mentioned  can  pro- 
duce within  a  circuit  a  current  such  as  above  described,  is  it  unrea- 
sonable to  suppose  that  the  common  machine,  when  it  acts  upon  a  cir- 
cuit, may  put  into  activity  the  matter  existing  therein,  so  as  to  produce 

*  II  is  well  known  that  .WoUaston  effected  the  decomposition  of  water  bv  the  aid 
of  a  powerful  electrical  machine.  Havingenclosed  phitina  wires  within  glass  tubes, 
these  were  fused  so  as  to  cover  the  ends.  The  glass  was  afierwards  so  tar  removed, 
by  grinding,  as  to  expose  minute  metallic  points  to  the  liquid.  Under  these  circum- 
stances, the  electricity  conveyed  by  the  wires,  being  prevented  from  proceeding 
over  them  superficially,  was  obliged  to  make  its  way  through  the  ethereo-pondera- 
ble matter  of  which  metals  consist.  fSS.)  Instead  of  proving  the  identity  of  gal- 
vanism with  frictional  electricity,  fnote  39,)  this  experiment  shows  that  in  one  cha- 
racteristic at  least  there  is  a  discoidancy.  At  the  same  time  it  may  indicate  that 
ethereal  may  give  rise  to  ethereo-ponderable  undulations. 
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waves  of  polarization,  having  the  power  of  those  usually  ascribed  to 
a  galvaiio-electricai  current  ? 

G9.  It  has  been  shown  that  bofli  reason,  and  \\\e  researches  and 
suggestions  of  Faraday,  warrant  the  inference,  that  ponderable  atoms, 
in  solids  and  liquids,  may  be  considered  as  swimming  in  an  enormous 
quantity  of  condensed  imponderable  matter,  in  whicli  all  the  particles, 
whether  ponderable  or  imponderable,  are,  in  their  natural  state,  held 
in  a  certain  relative  position  due  to  the  reciprocal  attraction  of  their 
dissimilar  poles.  A  galvano-electrified  body  dilfers  from  one  in  its 
ordinary  state,  in  having  the  relative  position  of  the  poles  of  itsethe- 
veo-ponderable  atoms,  so  changed,  that  their  inherent  opposite  polari- 
ties not  being  productive  of  reciprocal  neutralization,  a  reaction  with 
external  bodies  ensues. 

70.  In  statical  excitement  the  aifection  is  superficial  as  respects  the 
ponderable  bodies  concerned,  while  m  dynamic  excitement  the  polari- 
ties of  the  whole  mass  are  deranged  oppositely  at  the  different  ends  of 
the  electrified  mass;  so  that  the  oppositely  disturbing  impulses,  proceed- 
ing from  the  poles  of  the  disturbing  apparatus,  neutralize  each  other 
intermediately.  Supposing  the  ponderable  as  well  as  the  impondera- 
ble matter  in  a  perfect  conductor,  to  be  susceptible  of  the  polar  derange- 
ment, of  which  an  electrified  state  is  thus  represented  to  consist,  non- 
conductors to  be  insusceptible  of  such  polar  derangement;  imperfect 
conductors  may  have  a  constitution  intermediate  between  metals  and 
electrics.  When  an  electrical  discharge  is  made  through  any  space 
devoid  of  air  or  other  matter,  it  must  then  find  its  way  solely  by  the 
polarization  of  the  rare  imponderable  matter  existing  therein  ;  and 
consequently  its  corruscalions  should  be  proportionably  more  diffuse, 
which  is  actually  foimd  to  be  true;  but  when  gaseous ethereo-ponder- 
able  atoms  intervene,  they  enable  competent  waves  to  exist  within 
a  narrower  channel,  and  to  attain  a  greater  intensity.  1  consider  all 
bodies  as  insulators  which  cause  discharges  through  them  to  be  more 
dillicult  than  through  a  vacuum,  and  which,  by  their  iuterpositioii 
within  a  circuit,  can  prevent  that  propagation  of  the  oppositelv  polar- 
izing undulations  which  would  otherwise  ensue.  Tliis  furnishes  a 
good  mean  of  discrimination  between  insulators  and  conductors,  the 
criterion  being,  that  a  discharge  ensues  more  readily  as  there  is  more 
of  the  one  and  less  of  the  other  in  the  way  :  that  the  one  leads  the 
waves  where  they  would  not  go,  the  other  impedes  their  going  where 
they  would  proceed.  Both  in  the  case  of  diruptive  discharge  through 
air,  producing  a  spark,  or  of  a  deflagrating  discharge  through  wire, 
cfiusing  its  explosion,  there  is  a  dispersion  of  intervening  ponderable 
particles:  and  yet  there  is  this  manifest  discordancy,  that  in  one  case 
the  undnlatory  process  of  transfer  is  assisted,  in  the  other  resisted. 
The  waves  follow  the  metallic  filament  with  intense  attraction,  while 
tliey  strive  to  get  out  of  the  way  of  those  formed  by  the  aeriform 
matter,  as  if  repelled.  Hence  the  term  diruptive,  from  ^/ruw/^o,  to 
break  through,  was  happily  employed  by  Faraday  to  designate  spark 
discharges.  The  zigzag  form  of  the  diruptive  spark,  shows  tliat  there 
is  a  tendency  in  the  aeriform  particles  to  turn  the  waves  out  of  that 
straight  course,  which,  if  unresisted  or  facilitated,  they  would  natii- 
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rally  pursue.  On  the  one  hand  the  aerial  filaments  being  unsuitable 
for  the  conveyance  of  tiie  electric  waves,  these  are  forced  by  them  out 
oi'"  the  normal  path,  first  in  one  direction,  then  in  another ;  while  on 
tiie  other  hand,  the  finest  metallic  filament  furnishes  a  ciiannel  for  the 
electric  waves,  so  favorable  tiiat  this  channel  is  pursued,  although  the 
consequent  polarization  of  the  conducting  particles  be  so  intense  as  to 
make  them  fly  asunder  with  explosive  violence.  Even  when  a  bell 
wire  has  been  dissipated  by  lightning,  it  has  been  found  to  facilitate 
and  determine  the  path  of  the  discharge. 

71.  The  various  forms  of  the  electric  spark,  resulting  from  varying 
the  gas  through  which  it  may  be  made  to  pass,  agreeably  to  the  re- 
searches of  Faraday,  are  explained  by  the  supposition  that  the  peculia- 
rities of  the  spark  are  partially  the  consequence  of  the  polarizability  of 
the  gaseous  atoms  through  which  the  discharge  is  made,  and  vary 
accordingly  in  their  appearance. 

Difference  between  Frictional  Electricity  and  Galvanic,  does  not 
depend  on  the  one  being  superior  as  to  quantity,  the  other  as  to 
intensity;  but  on  the  different  degrees  in  which  the  Elhereo-pon- 
derable  Jitoms  of  the  bodies  affected,  are  deranged  from  their  na- 
tural state  of  Neutralized  Polarity. 

72.  I  infer  that  all  magneto-polar  charges  are  attended  by  an  affec- 
tion of  ponderable  particles  ;  and  that  the  reason  why  the  most  intense 
statical  charge  does  not  affect  a  galvanometer,  is,  that  it  is  only  when 
oppositely  excited  bodies  are  neutralized  by  the  interposition  of  a  con- 
ductor, as  during  a  discharge,  that  ethereo-ponderable  particles  are 
sufficiently  polarized  to  enable  them  to  act  upon  others  in  their  vicinity, 
so  as  to  produce  a  polar  atlection  the  opposite  of  their  own.  In  this 
way  dynamic  induction  is  consistently  explained,  by  supposing  that 
the  waves  o^  polarization,  in  passing  along  one  conductor,  produce, 
pari  passu,  the  opposite  polarization  in  the  proximate  part  of  any 
neigliboring  conductor  suitably  constituted,  situated  and  arranged  to 
allow  it  to  form  a  part  of  a  circuit. 

73.  It  is  only  during  the  state  of  the  incessant  generation  and  de- 
struction of  what  has  been  called  the  two  electricities,  that  the  circuit, 
which  is  the  channel  for  the  passage  of  the  polarizing  waves,  is  en- 
dowed with  electro-magnetic  powers.  It  was,  no  doubt,  in  obedience 
to  a  perception  of  this  fact,  that  Oersted  ascribed  the  magnetism  of  a 
galvanized  wire  to  a  conflict  of  the  electricities.  Undoubtedly  that 
state  of  a  conductor  in  which,  by  being  a  part  of  an  electrical  circuit, 
it  becomes  enabled  to  display  electro-magnetic  powers,  is  so  far  a  con- 
flict of  the  two  electricities,  as  the  aflections  of  matter,  which  are  de- 
nominated electrical,  consist  of  two  opposite  polar  forces,  proceeding, 
agreeably  to  the  language  of  Faraday,  in  opposite  directions  from  each 
side  of  the  source,  and  conflicting  with  each  other  so  as  to  be  produc- 
tive of  reciprocal  annihilation. 

74.  That  a  corpuscular  change  in  conductors  is  concomitant  with 
their  subjection  to,  or  emancipation  from,  a  galvanic  current,  is  proved 
by  an  experiment  of  Henry's,  which  he  afforded  me  an  opportunity, 
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on  one  occasion,  of  witnessing,  I  allude  to  the  fact  that  sound  is  pro- 
duced whenever  the  circuit  is  suddenly  made  or  suddenly  ruptured. 
By  I.  P.  Mairrau  it  has  been  observed,  that  a  similar  result  takes 
place  during  the  magnetization  of  iron  rods,  by  the  alternate  estab- 
lishment or  arrestation  of  galvanic  discharges  through  wires  coiled, 
about  them  so  as  to  convert  each  into  an  electro-magnet.  JNIr.  Mairrau 
represents  the  sound  as  resembling  that  produced  by  striking  a  rod 
upon  one  of  its  ends.*  t  Sounds  from  this  source  were  observed  by 
Dr.  Page  in  1S3S.     See  Silliman's  Journal  for  that  year,  Vol.  'So. 

75.  Tluis  it  appears  that  there  is  an  analogy  between  the  state  of 
matter  which  involves  permanent  magnetism,  and  tliat  which  consti- 
tiues  a  galvanic  current,  so  far  as  this  ;  that  either  by  one  or  the  other, 
during  either  its  access  or  cessation,  an  affection  of  the  ponderable  par- 
ticles concerned  ensues,  sntiicient  to  produce  sound. 

76.  Simultaneously  with  the  production  of  sonnds  as  above  staled, 
by  the  opening  or  closing  of  the  galvanic  circuit  through  a  metallic 
rod  or  the  coils  of  an  electro-magnet,  secondary  waves  are  induced, 
called  secondary  currents.  It  seems  reasonable  to  ascribe  these  waves 
to  the  same  shifting  of  the  poles,  which  produces  the  sonorific  uudu- 

lations-l 

*  Agreeably  to  recent  experiments  of  Faraday,  the  particles  of  a  glass  prism  may 
be  so  influenced  by  an  electro-magnet  as  to  affect  the  passage  of  polarized  light. 

t  L.  and  E.  Phil.  Mag.  and  Jour.,  Vol.  45,  p.  383,  1844. 

J  These  phenomena  excite  more  interest  in  consequence  of  the  employment,  for 
medical  purposes,  of  an  apparatus  originally  contrived  by  Callan,  but  since  inge 
niou^ly  modi.fied  by  our  couniryman,  Ur.  Page,  into  a  form  which  has  been  desig- 
nated as  the  electiotome.  A  coil  of  coarse  copper  wire,  covered  with  cotton,  i;ke 
bonnet  wire,  is  wound  about  a  wooden  cylinder.  Around  the  coil  thus  formed,  a 
coil  of  fine  copper  wire  similarly  covered  is  wound,  leaving  the  extremities  acces- 
sible. One  end  of  the  coarse  coil  communicating  constantly  with  one  pole  of  a 
galvanic  battery,  the  other  end  is  left  free;  so  that  by  scraping  with  it,  the  teeth  of 
a  rasp  attached  to  the  other  pole,  a  rapid  closing  and  opening  of  the  circuit  may  be 
effected.  Under  these  circumstances,  an  observer,  holding  the  ends  of  the  fine  coil, 
receives  shocks  more  or  less  severe,  according  to  the  construction  of  the  battery, 
the  energy  of  the  agents  employed  to  excite  it,  or  the  total  weight  and  relative  di- 
mensions of  the  coils,  as  to  length  and  sectional  area.  Agreeably  to  the  received 
doctrine,  the  shocks  thus  produced,  are  ov/ing  to  secondary  currents  caused  by  dy- 
namic induction.  Agreeably  to  the  hypothesis,  which  I  have  advanced,  the  atoms 
of  the  coarse  wire,  polarized  by  waves  proceeding  from  the  poles  of  the  battery, 
induce  a  correspondmg  polarization  of  the  atoms  of  the  fine  wire;  the  aggregate 
polarity  imparled,  being  as  the  number  of  atoms  in  the  former  to  the  number  of 
atoms  in  the  latter:  or,  (to  use  an  equivaleiu  ratio,)  as  the  weight  of  the  coarse,  to 
the  weight  of  the  fine  wire.  But  as  on  breaking  tlie  circuit,  through  tiie  coarse  wire, 
the  elliereo-ponderable  atoms  in  both  wires  resume  their  neutral  positions,  while  this 
requires  each  circuit  to  be  run  through  wiihin  the  same  minute  interval,  the  veloci- 
ties of  their  respective  waves  will  be  inversely  as  their  sectional  areas  and  directly  as 
their  lengths:  in  other  words,  the  velocity  in  the  fine  wire  will  be  as  much  greater, 
as  the  channel  which  it  affords  is  narrower  and  longer.  The  cylinder,  included  within 
the  coils  as  above  stated,  being  removed,  a  cylindrical  space  is  vacated.  If  into  the 
cavity  thus  made,  iron  rods,  like  knitting  needles,  be  introduced,  one  after  the  other, 
while  tile  apparatus  is  in  operation,  the  shocks  increase  in  severity  as  the  number 
of  needles  introduced  augments;  so  that  from  being  supportable  they  may  be  ren- 
dered inioleral)le.  The  shock  takes  place  without  the  presence  of  iron,  but  is  much 
increased  by  its  assistance.* 

*  Agreeably  I"  the  u^ual  construction,  the  cylinder  about  which  the  inner  coarse  wire  coil  is 
•wound  IS  nrigmailv  of  iron,  so  that  there  is  as  much  of  this  metal  roniained  as  it  can  hold. 
Various  contrivances  are  resorted  to  for  the  closing  and  opening  of  the  circuit,  which  are  more 
iogeaious  and  convenient  than  scraping  a  rasp,  as  above  described.  24* 
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77.  Within  ihe  bodies  of  animals  and  vegetables,  the  electro-ether 
may  be  supposed  to  exist  as  an  atmosphere  surrounding  the  ethereo- 
ponderable  atoms  of  which  their  organs  are  constituted,  so  as  to  occu- 
py ail  the  space  which  is  not  replete  with  such  atoms.  Hence  a  dis- 
charge of  frictional  electricity  may  indirectly  polarize  the  whole  ani- 
mal iVame,  by  producing  ethereo-ponderable  polarization  in  the  con- 
stituent atoms  of  the  fibres  of  the  nerves  and  muscles.  Probably  this 
polarization  is  produced  more  immediately  in  the  ponderable  solids, 
by  a  discharge  from  a  voltaic  series,  or  a  wire  subjected  to  electro  or 
magneto-dynamic  induction.  In  the  latter  instances  the  shock  is  re- 
iterated so  rapidly  as  to  appear  more  enduring,  while  in  the  former, 
it  is  more  startling  and  producible  at  an  infinitely  greater  distance. 

78.  Agreeably  to  Faraday's  researches,  (1485  to  1543.)  there  is  rea- 
son to  suppose  that  in  frictional  spark  discharges,  tlie  consequent 
shock,  light,  and  other  peculiarities,  are  in  part  owing  to  waves  of 
ethereo-ponderable  polarization,  indirectly  produced  in  the  interven- 
ing gaseous  matter.     (71.) 

Of  E I  her  eo- ponder  able  Deflagration. 

79.  It  is  well  known  that  between  two  pieces  of  charcoal  severally 
attached,  one  to  the  negative,  the  other  to  the  positive  pole  of  a  nu- 
merous and  well  excited  voltaic  series,  an  arch  of  flame  may  be  pro- 
duced by  moving  them  apart  after  contact.  This  phenomenon  evi- 
dently depends  upon  the  volatilization  of  the  ponderable  matter  con- 
cerned ;  since  it  cannot  be  produced  before  the  carbon  has  been  vola- 
tilized by  contact,  nor  by  any  body  besides  charcoal,  this  being  the 
only  conductor  which  is  sufficiently  infusible,  and  yet  duly  volatiliza- 
ble.  Metals,  similarly  treated,  fuse  at  the  fioint  of  contact  and  cohere. 
On  separation,  after  touching,  a  single  spark  ensues;  which,  without 
repetition  of  contact,  cannot  be  reproduced.     Hence,  it  may  be  infer- 

These  facts  appear  to  rae  to  justify  a  surmise,  that  the  ethereo-ponderable  atoms 
of  iron,  in  becoming  magnetized  and  demagnetized,  co-operate  with  the  ethereo- 
ponderable  atoms  ol  the  copper  coils  in  the  induction  of  secondary  undulations. 
it  is  conceived  that  these  may  be  owing  to  the  intestinal  change,  attended  by  sound, 
as  above  staled  ;  (73  ;J  this  being  caused  by  a  sudden  approximation  of  the  poles 
of  the  atoms,  previously  moved  apart  by  the  influence  of  the  galvanized  coil.  But 
if  this  sudden  coming  together  of  the  previously  separated  poles  of  atoms  within  a 
magnetized  cylinder  of  iron,  can  contribute  to  the  energy  of  secondary  waves,  it  is 
consistent  to  infer  that  these  waves  owe  their  origin  to  an  analogous  approximation 
of  the  separated  poles  of  the  cup-eous  atoms,  forming  the  finer  coil  in  which  the 
secondary  undulations  may  be  created,  without  the  presence  of  iron.  Of  course 
this  reasoning  will  apply  to  all  ca<es  in  which  the  phenomena  hitherto  attributed  to 
Faradian  currents  are  the  result  of  dynamic  induction. 

Thus  it  ap()ears  ihat  the  polarization  of  masnets,  and  that  created  and  sustained 
when  a  galvanized  coil  or  helix  arts  upon  another  in  proximity,  have  the  same  re- 
lation 10  galvanic  discharges  that  the  charges  upon  insulated  surlaces  have  to  their 
appropri.ite  discharges.  The  permanent  magnetism  of  steel  seems  to  have  some 
analogv  with  the  charge  upon  a  coated  pane,  while  we  may  consider  as  analogous 
with  the  charges  upon  insulated  conductors,  already  advened  to,  (Til,  62.)  that  state 
of  the  ethereo-ponderable  particles  (oSJ  of  a  wire  helix,  which  s^afe,  resulting  from 
the  influence  of  an  included  magnet,  orneighboring  galvanized  coil,  and  being  dis- 
charged on  a  change  of  relative  position,  or  breach  of  the  galvanizing  circuit,  is 
productive  of  spark,  shock,  ignition,  or  electrolysis,  as  exemplified  by  Callan's 
coil.  Page's  elecirotome,  or  the  magneto-electric  machine. 
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red,  that  the  carbonaceous  vapor  is  indispensable  to  this  process,  as  a 
medium  for  the  ethereo-ponderable  polarizing  waves,  being  soon  con- 
sumed by  the  surrounding  atmospheric  oxygen.  The  excrescence 
upon  the  negative  charcoal,  observed  by  SiHnnan,  together  with  the 
opposite  appearance  on  the  positive  cluircoal,  may  be  owing  to  the 
lesser  affinity  lor  oxygen  on  the  negative  side.* 

SO.  Tiiere  may  be  some  resemblance  imagined  between  this  lumin- 
ous discharge  between  the  poles,  and  that  which  has  already  been 
designated  as  dirnptive  ;  (69  ;)  but  this  flaming  arch  discharge  does 
not  break  through  the  air,  it  only  usurps  its  place  gradually,  and  then 
sustains  this  usurpation.  It  differs  from  the  other  as  to  its  cause,  so 
far  as  galvanic  reaction  differs  from  friction  :  moreover,  it  requires  a 
volatilizable,  as  well  as  a  polarizable  ponderable  conducting  substance 
to  enable  its  appropriate  undulations  to  meet  at  a  meandisiance  from 
the  solid  polar  terminations,  whence  they  respectively  proceed. 

81.  The  most  appropriate  designation  of  the  [)henonK'non  under 
consideration,  is  that  of  ethereo-ponderable  unduiatory  deflagration. 
Under  this  head,  we  may  not  only  place  the  flaming  arch,  but  likewise 
the  active  ignition  and  dissipation  of  fine  wire  or  leaf  metal,  or  when 
attached  to  one  pole,  and  made  barely  to  touch  the  other. 

82.  In  one  of  Faraday's  experiments,  a  circuit  was  completed  by 
subjecting  platina  points,  severally  proceeding  from  the  poles  of  a  vol- 
taic series,  while  very  near  to  each  other,  to  the  flame  of  a  spirit  lamp. 
This  was  ascribed  by  him  to  the  rarefection  of  the  air,  but  ought,  as 
I  tliink,  to  be  attributed  to  the  polarizable  ethereo-ponderable  matter 
of  the  flame,  performing  the  same  office  as  the  volatilized  carbon  in 
the  flaming  arch,  between  charcoal  points,  to  whicti  reference  has  been 
made. 

Su7n77ia7'y. 

From  the  facts  and  reasoning  which  have  been  above  stated,  if  is 
presumed  that  the  following  deductions  may  be  considered  as  highly 
probable,  if  not  altogether  susceptible  of  demonstration. 

The  theories  of  Frankhn,  Dul'ay,  and  Ampere,  are  irreconcilable 
with  the  premises  on  which  they  are  founded,  and  with  facts  on  all 
sides  admitted. 

A  charge  of  frictional  electricity,  or  that  species  of  electric  excite- 
ment which  is  produced  by  friction,  is  not  due  to  any  accumulation, 
nor  to  any  deficiency  either  of  one  or  of  two  fluids,  but  to  the  oppo- 
site polarities  induced  in  imponderable  ethereal  matter  existing 
throughout  space  however  otherwise  void,  and  likewise  condensed 
more  or  less  within  ponderable  bodies,  so  as  to  enter  in!o  combination 
with  their  particles,  forming  atoms  which  may  be  designated  as  ethe- 
reo-ponderable. 

Frictional  charges  of  electricity  seek  the  surfaces  of  bodies  to  which 
they  may  be  imparted,  without  sensibly  aflecting  the  ethereo-pondera- 
ble matter  of  which  they  consist. 

When  surfaces  thus  oppositely  charged,  or,  in  other  words,  having 

*  American  Journal  of  Science,  Vol.  X.  p.  121.     1S2G. 
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about  tlietn  oppositely  polarized  ethereal  atmospheres,  are  niade  to 
coninuiuicate,  no  current  talces  place,  nor  any  transfer  of  the  polarized 
matter:  yet  any  conductor  touching  both  atmosplieres,  furnishes  a 
cliannel  through  which  the  opposite  polarities  are  reciprocally  neu- 
tralized by  being  communicated  wave-like  to  an  intermediate  point. 

Galvano-electric  discharges  are  likewise  effected  by  waves  of  op- 
posite polarization,  witliout  any  flow  of  matter  meriting  to  be  called 
a  current. 

But  such  waves  are  not  propagated  superficially  througii  tlie  pure- 
ly ethereal  medium  ;  they  occur  in  masses  formed  both  of  the  ethereal 
and  ponderable  matter.  If  tlie  generation  of  frictional  electricity,  suf- 
ficient to  influence  the  gold  leaf  electrometer,  indicate  that  there  are 
some  purely  ethereal  waves  caused  by  the  galvano-eiectric  reaction, 
sucli  waves  arise  from  the  inductive  influence  of  those  created  in  the 
ethereo-pouderable  matter. 

When  the  intensity  of  a  frictional  discharge  is  increased  beyond  a 
certain  point,  the  wire  remaining  the  same,  its  powers  become  enfee- 
bled or  destroyed  by  ignition,  and  ultimately  deflagration:  if  the  dia- 
meter of  the  wire  be  increased,  the  surface,  proportionally  augmented, 
enables  more  of  the  ethereal  waves  to  pass  superficially,  producing 
proportionally  less  ethereo-ponderable  undulation. 

Magnetism,  wh.en  stationary,  as  in  magnetic  needles  and  other  per- 
manent magnets,  appears  to  be  owing  to  an  enduring  polarization  of 
the  ethereo-ponderable  atoms,  like  that  transiently  produced  by  a  gal- 
vanic discharge.     (Note  page  ISS,  and  paragraph  6S.) 

The  magnetism  tratisiently  exhibited  by  a  galvanized  wire,  is  due 
to  oppositely  polarizing  impulses,  severally  proceeding  wave-like  to 
an  intermediate  part  of  the  circuit  where  reciprocal  neutralization  en- 
sues. 

When  magnetism  is  produced  by  a  frictional  discharge  operating 
upon  a  conducting  wire,  it  must  be  deemed  a  secondary  effect,  arising 
from  the  polarizing  influence  of  the  ethereal  waves  upon  the  ethereo- 
ponderable  atoms  of  the  wire. 

Such  waves  pass  superficially  in  preference  ;  but  when  the  wire  is 
comparatively  small,  the  reaction  between  the  waves  and  ethereo-pon- 
derable atoms  becomes  sufliciently  powerful  to  polarize  them,  and 
thus  render  them  competent,  for  an  extremely  minute  period  of  time, 
to  produce  all  the  afl"eclions  of  a  galvano-electric  current,  whether  of 
ignition,  of  electrolysis,  or  magnetization.  Thus,  as  liie  ethereo-pon- 
derable waves  produce  such  as  are  purely  ethereal,  so  purely  ethereal 
waves  may  produce  such  as  are  ethereo-ponderable. 

The  polarization  of  air  upon  electrified  scalps  is  supposed  to  be  due 
to  a  superficial  association  with  the  surrounding  polarized  ethereal 
atoms,  while  that  of  iron  fihngs,  by  a  magnet  or  galvanized  wire,  is 
conceived  to  arise  from  the  influence  of  polarized  ethereo-ponderable 
atoms,  consisting  of  ethereal  and  ponderable  matter  in  a  state  of  com- 
bination. 

Farradian  discharges  are  as  truly  the  efl'ects  of  static  ethereo-pondera- 
ble polarization,  as  those  from  an  electrified  conductor,  or  coated  sur- 
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faces  of  glass  are  due  to  static  ethereal  polarization  ;  (39,  40,  41 ;)  last 
paragraph,  note,  page  274. 

It  is  .well  known  that  if  a  rod  of  iron  be  included  in  a  coil  of  coated  copper  wire, 
on  making  the  coil  the  medium  o!  a  voltaic  discharge,  the  wire  is  magnetized. 
Agreeably  to  a  communication  from  Joule,  in  the  L.  and  E.  Piiil.  Mag.  and  Jour, 
for  Feb.  1817,  tiie  bar  is  at  the  same  time  lengthened,  without  any  augmentatioti 
of  bulk  J  so  that  its  other  dimensions  must  be  lessened  in  proportion  to  the  elonga- 
tion. 

All  these  facts  tend  to  prove  that  a  change  in  the  relative  position  of  the  constit- 
uent ethereo-))onderable  atoms  of  iron,  accompanies  its  magnetization,  either  as  aa 
immediate  cause,  or  as  a  collateral  elFect. 


Method  of  JVtld'uig  Iron,  Sleel,  and  Sheet  Iron. 

TRANSLATED    FOR    THE    JOURNAL   OF    THE    FRAXKLIN    INSTITUTE. 

In  an  earthern  vessel  nielt  borax,  and  add  to  it  one-tenth  of  sal- 
ammoniac.  Wlien  tliese  ingredients  are  properly  fused  and  mixed, 
pour  them  out  upon  an  iron  plate,  and  let  them  cool.  There  is  thus 
obtained  a  glassy  matter,  to  which  is  to  be  added  an  equal  quantity 
of  quick  litne. 

Tiie  iron  and  steel  wliich  are  to  be  soldered,  are  first  heated  lo  red- 
ness, then  this  compound,  first  reduced  to  powder,  is  laid  upon  them: 
the  composition  melts  and  runs  like  sealing  wax  ;  the  pieces  are  then 
replaced  in  the  fire,  taking  care  to  heat  them  at  a  temperature  far 
below  that  usually  employed  in  welding:  they  are  then  withdrawn 
and  hammered,  and  the  stirfaces  will  be  found  to  be  thus  perfectly 
united.  The  author  asserts  that  this  process,  which  may  be  applied 
to  welding  sheet-iron  lubes  never  fails. 

Rec.  de  la  Soc.  Polytech.  Feb.,  1847,  p.  135. 


Aezo  Use  of  IVasle  Slcam. 

TRANSLATED  FOR  THE    JOCRNAL  OF  THE  FRANKLIN  INSTITDTE. 

A  manufacturer  who  has  a  steam  engine  wliich  discharges  mtich 
waste  steam,  conceived  the  idea  of  using  it  to  raise  pine  apples.  The 
steam  was  introduced  under  the  root  of  the  plants,  and  the  heat  and 
moisture  uniled,  acted  so  powerfully,that  the  pine-apples  soon  ripened; 
while  the  body  of  the  plant  being  exposed  all  day  to  the  open  air, 
assumes  a  healthy  and  agreeable  taste,  which  renders  tlie  fruit  far 
superior  to  those  which  have  been  ripened  in  hot  houses. 

Ibid.  p.  131). 


J\lelhod  of  Bringing  Out  Sculpture  upon  Jiltd>aster. 

TEANSLAIED  FOE  THE  JOORNAL  OF  THE  FRANKLIN  INSTITDTK. 

This  process  is  foutided  upon  the  property  which  alabaster  or  sul- 
phate of  lime  nas,  of  being  slowly  eaten  out  by  cold  water,  so  that 
its  polish  is  destroyed. 

In  the  first  place  the  sculptures  in  relief,  and  all  the  parts  intended 
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to  be  [jrcserved,  are  covered  with  a  varnisli  insoluble  in  water,  corn- 
posed  of  wax  dissolved  in  oil  of  turpentine,  mixed  with  white  lead, 
or  rather  with  a  turpentine  varnish,  to  which  white  lead  and  a  little 
animal  oil  has  been  added  to  prevent  the  varnish  from  hardening  and 
adhering  too  strongly  to  the  alabaster.  This  is  applied  with  a  soft; 
paint  brush,  moistened  with  oil  of  turpentine,  into  which  it  must  be. 
dipped  every  time  that  varnish  is  taken.  'I'he  reserved  parts  being 
thus  covered,  suffer  the  vessel  or  ornament  to  dry  for  some  hours,  and 
then  place  it  in  a  vessel  filled  with  cold  water,  and  leave  it  there  for 
4S  hours,  or  longer  if  it  is  thought  necessary.  The  varnisli  is  theii 
removed  with  a  fine  sponge  dipped  in  the  oil  of  turpentine,  and  the 
vessel  dried  with  a  soft  and  very  dry  rag.  ^Vhen  the  vessel  is  thus 
cleared  of  its  varnish,  and  dried,  pass  over  it  a  new  soft  brush,  first 
dipped  in  finely  powdered  plaster.  This  powder  fills  the  pores  of  the 
plaster  which  has  been  attacked  by  the  water,  and  renders  it  mat; 
which  brings  out  the  transparent  parts  of  the  alabaster  in  relief. 

To  clean  onuDnents  (tnd  sculpttwe.s  in  alahasler:  wash  out  any 
grease  spots  with  oil  of  turpentine  ;  then  put  the  piece  in  water,  and 
suffer  it  to  remain  tmtil  it  is  freed  from  its  iinpiuities.  When  you 
take  it  out,  rub  it  with  a  very  dry  paint  brush;  let  it  dry,  and  pass 
over  it  powdered  f)laster.  In  this  way  the  piece  will  be  perfectly 
washed,  and  will  look  as  though  it  had  just  come  from  the  hand  of  the 
carver.  Ibid,  p.  140. 


Jlccount  of  the  Experiments  to  determine  tlie  Principal  Laws  and 
I^iniierical  Data,  which  enter  into  the  Calculation  of  Steam  En- 
gines, by  JNI.  V.  Regnatjlt. 

CContinueJ  from  page  211.) 

For  the  fourth  series  of  experiments  a  form  of  apparatus  was  devised 
siinilar  in  principle  to  that  just  described,  but  free  from  its  objections. 
This  consisted  essentially  of  a  glass  globe,  of  a  capacity  of  from  SOO 
to  2000  cubic  centimetres, to  which  was  added  a  capillary  stem  about 
20  centimetres  long.  The  globe  was  placed  in  an  appropriate  metallic 
vessel,  so  that  it  could  be  alternately  heated  to  100°,  and  cooled  to  0°; 
the  tul)e  passing  out  of  a  lateral  opening  terminated  in  a  small  copper 
pipe  which  had  two  other  openings  — one  of  these  was  for  the  moment 
closed,  the  other  communicated  with  the  apparatus  for  drying  the  air, 
bv  whose  means  the  globe  and  tube  were  filled  with  dry  air  with  the 
usual  precautions.  Another  glass  tube  of  IG  or  17  millimetres  internal 
diameter  was  cemented  at  its  lower  end  into  an  iron  cap  terminated 
below  by  a  stop-cock,  and  carrying  a  lateral  branch  bent  parallel  to  the 
axis  of  the  tube;  into  this  lateral  branch  was  cemented  a  second  tube, 
which  was  for  a  certain  distance  of  the  same  diameter  as  the  first,  and 
terminated  above  by  a  capillary  tube,  a  part  of  that  which  formed 
the  neck  of  the  globe,  which  was  bent  at  right  angles.  This  system 
of  tubes  being  firmly  and  carefully  adjusted  in  a  vertical  position,  the 
second  tube  with  its  attached  capillary  branch  was  carefully  dried 
and  filled  with  boiled  mercury,  and  the  upper  part  of  the  capillary 
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tube,  which  was  of  course  horizontal,  was  then  fitted  into  the  third 
opening  of  the  smaU  copper  tube, so  as  to  be  in  immediate  communica- 
tion with  the  neck  of  the  globe.  When  firmly  fixed,  the  stop-cock 
at  the  bottom  of  tlie  compound  tube  was  opened,  and  the  mercury 
flowing  slowly  out  was  replaced  by  air  drawn  tlu'ongh  the  drying  appa- 
ratus, and  the  apparatus  filled  with  air  to  a  certain  mark,  a,  placed 
upon  the  verticals n be,  where  it  was  of  greatest  diameter,  the  glass 
globe  being  all  the  time  immersed  in  boilijig  water:  the  drying  appa- 
ratus was  then  removed,  and  the  branch  of  the  copper  tube  with  which 
it  communicated  hermetically  sealed,  and  the  height  of  the  barometer 
noted.  The  hot  water  was  then  discharged  from  around  the  globe, 
and  replaced  first  by  cold  water  and  afterwards  by  pounded  ice,  the  level 
of  the  mercury  being  kept  at^,  by  suffering  it  to  flow  ofi'  wlien  necessary 
by  the  stop-cock.  When  the  globe  has  certainly  reached  the  tempera- 
ture of  the  ice,  the  barometer  is  read,  and  the  difierence  of  the  heights 
of  the  mercury  in  the  two  communicating  vertical  tubes  is  measured. 
We  have  thus  all  the  data  for  calculating  the  coetlicient  of  dilatation 
of  the  air,  but  another  observation  may  be  had  by  reversing  the  expe- 
riment. To  do  this,  re-connect  the  drying  apparatus  with  the  copper 
tube,  the  mercury  will  fall  in  the  vertical  tube  in  connexion  with  the 
globe,  but  must  be  kept  at  a  by  pouring  mercury  into  the  other  vertical 
tube  :  when  equilibrium  has  been  attained,  remove  the  drying  appara- 
tus, and  close  its  branch  of  the  copper  tube,  then  replace  the  ice  by 
boiling  water,and  repress  the  dilatation  of  tlie  air  by  pouring  more  mer- 
cury into  the  vertical  tube;  when  you  are  satistied  that  the  air  has 
taken  the  temperature  of  boiling  water,  read  the  barometer,  and 
measure  the  difference  of  the  heights  of  the  mercury  in  the  two  vertical 
tubes. 

The  mean  of  six  experiments  tried  in  this  w^ay  gave  1-3665  for  the 
coetficient  of  dilatation  :  the  maximum  result  being  1-36710;  the  mini- 
mum 1-36580;  difference  jo'yj-  of  th.e  mean. 

By  this  method  the  dilatation  of  the  air  is  determined  under  very 
difl'erent  pressures;  in  fact,  during  the  first  period  of  every  experiment, 
the  air  is  under  the  atmospheric  pressure  0-760  metre  when  at  100°, 
and  only  under  the  pressure  of  0-550  metre  when  at  0°.  In  the  second 
period,  the  air  at  0°,  is  under  the  atmospheric  pressure  0-760m.,  and 
when  heated  to  lOO'^  under  the  pressure  of  about  1 -040111.  It  is  even  easy 
to  arrange  the  apparatus  so  that  the  experiment  may  be  tried  under  still 
greater  differences  of  pressure.  As  tlie  experiments  showed  noditlerence 
in  the  numbers  obtained  during  these  periods,  (1.36655  during  the  first, 
and  1-36645  during  the  second  period,)  we  must  conclude  that  within 
these  limits  of  pressure,  the  coetficient  of  dilatation  of  air  is  sensibly 
constant. 

FiJ'lh  series  of  experiments.  In  all  the  experiments  hitherto  described, 
the  dilatation  of  the  gas  was  determined  indirectly  from  a  direct  mea- 
surement of  the  augmentation  of  its  elastic  force  when  brought  to  a 
constant  volume  at  a  higher  temperature,  assuming  the  truth  of  the 
lav/  of  ?\lariotte.  In  order  to  get  the  dilatation  directly,  the  gasench'sed 
in  an  eminently  elastic  envelope  should  dilate  freely  without  changing 
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its  elastic  force,  and  the  augmentation  of  volume  must  be  carefully 
measured,  the  gas  being  all  at  the  same  temperature.  It  is  difficult  to 
see  how  these  conditions  can  be  realized  in  practice,  but  it  may  be 
done  approximately  by  following  the  method  adopted  by  M.  Pouillet 
in  his  air  pyrometer.  (Traite  de  Physique,  4me  edit,  tome  1,  p.  255.)  In 
this  way  the  elastic  force  of  the  gas  remains  sensibly  the  same,  but  a 
very  notable  portion  in  the  reservoir  of  dilatation  is  at  a  temperature 
but'slightly  ditfering  from  that  of  the  surrounding  air. 

The  apparatus  used  by  M.  Regnault  was  to  a  great  extent  similar 
to  that  just  described,  but  the  iron  cap  into  which  the  two  vertical  tubes 
were  cemented  was  differently  adjusted.  It  had  two  stop-cocks  by 
one  of  which  the  barometric  tube  could  be  made  to  communicate  at 
pleasure  with  the  exterior,  while  tlie  other,  which  was  placed  under 
the  tube  in  communication  with  the  globe,  was  so  bored  that  it  might 
make  a  communication  either  between  the  two  tubes  or  between  this 
second  vertical  tube  and  the  external  air.  These  two  tubes  were 
placed  in  a  glass  vessel  which  could  be  filled  with  water  so  that  they 
could  be  maintained  at  any  and  a  uniform  temperature.  The  experi- 
ment was  conducted  as  fohows:  The  globe  being  surrounded  with  ice, . 
and  the  communication  with  the  drying  apparatus  opened,  the  level  of 
the  mercury  was  brought  to  the  mark  a  on  the  vertical  tube:  the  communi- 
cation between  the  two  tubes  being  open,  the  mercury  Avould  of  course  ^ 
be  at  the  same  height  in  both  tubes ;  the  communication  with  the  drying 
apparatus  was  closed,  the  barometer  and  the  temperature  of  the  water 
around  the  tubes  noted.  The  globe  was  then  brought  to  100°,  the 
mercury  in  the  vertical  tube  was  of  course  depressed,  and  in  order  to 
keep  that  in  the  barometric  tube,  at  about  the  same  level  with  it,  its 
stop-cock  had  to  be  opened  and  the  mercury  suffered  to  flow  out;  the 
two  columns  were  thus  kept  nearly  at  the  same  height,  that  in  the  tube 
in  which  the  air  was  dilating,  being  brought  to  a  second  mark  /?,  and 
the  exact  difference  in  the  heights  of  the  two  columns  was  carefully 
noted,  as  well  as  the  height  of  the  barometer,  and  the  temperature  of 
the  water  in  the  surrounding  vessel.  In  order  from  this  experiment 
to  determxine  the  dilatation  of  the  air,  it  is  only  necessary  to  know  the 
capacity  of  the  globe,  and  of  its  stem  as  far  as  the  mark  a,  and  that  of 
the  vertical  tube  between  a  and  3\  these  are  all  easily  determined  by 
the  weight  of  pure  mercury  necessary  to  fill  them. 

Four  experiments  tried  in  this  way  gave  a  mean  dilatation  of 
1-36706.  The  maximum  being  1-36718;  the  minimum  1-36693;  dif- 
ference ^J"^^  of  the  mean.  The  coefficient  of  dilatation  given  by  this 
fifth  metliod  is  sensibly  greater  than  that  got  from  the  others.  This 
circumstance  is  not  accidental,  as  in  the  second  part  of  the  memoir, 
similar  differences  are  shown  for  other  gases,  and  in  certain  cases  these 
differences  are  very  considerable.* 

*  M.  Rpgnault  describes  in  a  note  an  independent  series  of  experiments  tried  by 
him  accordmsr  to  ihe  method  of  M.  Gay  Lussac— that  is,  by  observing  the  dilatations 
of  a  fiiiantity  of  dry  air  contained  in  a  true  thermometer  and  separated  from  the 
external  atmosphere  by  a  small  index  of  mercury.  (Blot,  Traite  de  Phys.  torn.  1,  p. 
182.)  The  results  obtained  did  not  agree  at  all,  and  were  all  feebler  than  by  any 
of  the  other  methods :  the  highest  result  recorded  was  1-3G17. 
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M.  RegnauU  then  proceeds  to  the  discussion  of  his  formulae,  for  the 
purpose  of  determining  the  probable  error  in  his  results,  and  he  shows 
thai  in  the  first  three  series — principally  owing  to  the  uncertainty  of  the 
readings  of  the  barometer  within  ^-^  millimetre,  the  maximum  probable 
error  is  about  ~i-^-qq,  which  is  about  the  greatest  difference  between  the 
maximum  and  mmimum  results  in  any  one  s'^ries.  The  two  last 
series  include  the  same  source  of  error,  and  another  arising  from  the 
uncertainty  of  the  temperature  of  the  air  in  the  capillary  tube,  which, 
however,  he  believes  may  be  altogether  neglected  in  his  experiments, 
the  apparatus  liavingbeen  carefully  arranged  so  as  to  make  this  a  very 
small  fraction  of  the  whole  vohuiie  of  air  under  experiment. 

He  finally  assumes  0003665  as  the  mean  coefficient  of  dilatation 
of  dry  atmospheric  air  as  determined  by  the  first  four  series  of  experi- 
ments, and  remarks  that  the  number  0-00367  given  by  the  fifth  series 
must  be  adopted  in  experiments  where  the  gas  dilates  freely  and 
preserves  its  original  elastic  force.  He  also  gives  as  a  fraction  easily 
recollected,  the  remark  of  M.  Babinet  than  0-00366666  would  be 
expressed  by  ii. 

PART  SECOND. 
On  the  Dilatation  of  some  other  Gases  under  Pressures  7}ear  that  of  the 

Atmosphere. 

Physical  philosophers  admitted  that  all  gases  had  the  same  coefficient 
of  dilatation,  but  since  so  serious  an  error  in  the  numerical  value 
of  this  coeliicient  had  been  shown,  it  was  necessary  to  submit  this 
law  also  to  verification,  the  result  of  which  was  to  show  itsincorrectness. 
The  experiment's  were  tried  chiefly  by  the  method  I  and  IV  under 
constant  volumes,  and  V  under  constant  pressure.  It  is  not  necessary 
to  describe  them  in  detail,  as  M.  Regnault  has  done,  nor  to  give  the 
methods  by  which  the  gases  were  purified,  suffice  it  to  say  that  all  neces- 
sary precautions  were  taken,  and  the  general  results  were  as  follows: — 

Coefficient  of  Dilatation  from  0"  to  100°. 
Under  constant  volume.         Under  constant  pressure. 

Hydrogen,  0-3667  0-3661 

Atmospheric  Air,  0-3665  0-3670 

Nitrogen,  0-366S  " 

Oxide  of  Carbon,  0-3667  0-3669 

Carbonic  Acid,  0-36S8  0-3710 

Nitrous  Oxide,  0-3676  0  3719 

Sulphurous  Acid,  0-3845  0-3903 

Cyanogen,  0-3829  0-3877 

He  also  describes  an  apparatus,  an  easily  imagined  modification  of 

method  IV,  by  which  the  difl'erence  in  the  coefficient  of  dilatation  of 

any  two  gases  may  be  at  once  shown. 

PART  THIRD. 
On  the  Dilatation  of  Gases  under  Different  Pressures. 

It  has  been  generally  admitted  that  the  dilatation  of  gases  is  con- 
stant between  the  same  limits  of  temperature,  no  matter  to  what  pres- 
VoL.  XV,  3hd  Series.— No.  4  —April,  1848  25 
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sure  they  may  be  submitted ;  consequently,  that  it  is  altogether  inde- 
pendent of  their  initial  density.  But  it  is  ditficult  to  cite  conclusive 
experiments  upon  which  this-law  is  founded.  Several  observers  hav- 
ing obtained  the  same  value  fur  the  coefficient  of  dilatation  of  air, 
under  different  barometric  pressures,  concluded  that  the  coefficient  of 
dilatation  of  gases  was  constant  under  all  pressures  :  but  the  baromet- 
ric variations  in  any  place  are  not  sufficiently  extensive  to  permit  so 
general  a  conclusion  to  be  thus  deduced. 

Sir  Humphrey  Davy  is  the  only  philosopher  who  has  studied  the 
dilatation  of  gases  under  very  different  pressures.  (Phil.  Trans.  1S23, 
vol.  ii,  p.  204. 

He  states  that  he  found  the  same  dilatation  for  air  taken  with  the 
densities  i,  i,  h,  1,  and  2;  but  his  experiments  were  not  made  by  a 
sufficiently  delicate  method  to  allow  his  results  to  be  considered  exact. 

The  experiments  of  M.  Regnault  upon  this  subject  were  tried  with 
apparatus  of  the  same  character  as  those  before  described,  as  methods 
IV  and  V^,  with  such  modifications  as  the  peculiar  circumstances  of 
the  experiments  rendered  necessary:  and  the  conclusion  at  which  he 
arrived  was  that  "  the  air  dilates,  ivithin  the  same  limits  of  tempera- 
ture, by  quantities  tuhich  are  greater  iii proportion  as  the  density  of 
the  gas  is  greater:  that  is,  in  proportion  as  its  molecules  are  brought 
nearer  to  each  of  her. ^' 

The  following  tables  exhibit  the  results  of  his  experiments  upon 
air,  carbonic  acid,  and  sulphurous  acid  : 

Dilatation  of  Gases  under  different  Pressures,  determined  by  the 
method  of  Constant  Volumes.  (II  and  IV.) 

^Atmospheric  Air. 


Pressure  at  0". 
Millimetres. 

Pressure  at  100°. 
Miiiimelres. 

Dcns-iiy  ot  the  air  ai  0°. 
ihat  of  air  at  0°,  under  e 
pressure  of  760  millime- 
tres =  1. 

Volume  of  the  air  at 
100'=',  that  at  O"  =  1. 

109-72 

149-31 

0-1444 

1-36482 

174-36 

237-17 

0-2294 

1-36513 

266-06 

395-07 

0-3501 

1-36542 

374-67 

510-35 

0-4930 

1-36587 

375-23 

510-97 

0-4937 

1-36572 

760-00 

1-0000 

1-36650 

167S-40 

2286-09 

2-2084 

1-36760 

1692-53 

2306-23 

2-2270 

1-36800 

2144-lS 

2924-04 

2-8213 

1-36894 

3655-56 

4992-09 

4-8100 

1-37091 

Carbonic  Acid. 


758-47 

1034-54 

1-0000 

1-36856 

901-09 

1230-37 

M879 

1-36943 

1742-73 

2387-72 

2-2976 

1-37523 

3589-07 

4759-03 

4-7318 

1-38598 
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Dilatation  of  Gases  under  different  Pressures,  determined  bij  the 
method  of  Constant  Pressures.     (V.) 


Atmospheric   Aik. 

Pressure'  Volume    at 
Milli.   1        100^ 

Carbq 

Pressure 
Milli. 

NIC  Acid. 

Volume   at 
100°. 

Hybrogex. 

Pressure    Volume   at 
Milli.            100''. 

SUL 

Pressure 
at  0=. 

PHUROCS 

Pressure 
at  100'' 

Acid. 

Volume  at 
100-^. 

760 

2525 
2620 

1-36706 
1-36944 
1-36964 

760 

2520 

1.37099 

1-33455 

760 
2545 

1-36613 
1-36616 

760  00 

982-73 

76000 

987-64 

1-390-20 
1-39804 

The  general  conclusions  of  this  memoir  are  as  follows  : 

1st.  T!ie  coefficient  of  dilatation  of  air,  0-375,  heretofore  admitted 
by  philosophers  from  the  experiments  of  M.  Gay  Lussac,  is  much  too 
great  for  dry  air  under  the  ordinary  atmospheric  pressure. 

The  coefficient  0-3645,  which  is  the  mean  of  the  experiments  pub- 
lislied  by  M.  Ruuberg,  is  too  small. 

When  the  coefficient  of  dilatation  of  air  is  deduced  by  calculation, 
from  the  changes  of  elastic  force  which  the  same  volume  of  gas  un- 
dergoes when  carried  from  0°  lo  100°,  its  value  is  0-3665. 

But  when  this  coefficient  is  deduced  from  the  changes  of  volume 
of  the  same  mass  of  gas  in  passing  from  0°  to  lOO"^,  its  elastic  force 
remaining  constant,  we  find  a  value  rather  higher  :  that  is — 0-3670. 

2nd.  The  coefficients  of  dilatation  of  the  different  gases  are  not 
oqual,  as  has  been  liitherto  admitted  ;  they  present  on  the  contrarv, 
notable  differences,  as  may  be  seen  by  the  numbers  before  cited. 

There  is  often  obtained  for  the  same  gas,  very  different  values  for 
its  coefficient  of  dilatation,  according  as  this  is  deduced  immediately 
from  the  observation  of  the  change  of  volume  which  the  same  mass 
of  gas  undergoes  between  0°  and  100°,  its  elastic  force  remaining  the 
same,  or  calculated  from  the  variation  in  the  elastic  force  of  the  gas 
between  0°  and  100°,  its  volume  remaining  constant. 

Srd.  The  air  and  all  other  gases,  except  hydrogen,  have  greater  co- 
efficients of  dilatation  in  proportion  as  their  density  increases. 

4!h.  The  coefficients  of  dilatation  of  the  different  gases  approach 
nearer  equality,  as  their  pressures  are  lighter;  so  that  the  law  which 
is  thus  expressed,  ''at/gases  have  the  same  coefficient  of  dilatation/' 
may  be  considered  as  a  limiting  law  which  is  applicable  to  gases  in  a 
state  of  extreme  dilatation  ;  but  which  is  farther  from  the  truth  in 
proportion  as  the  gases  are  more  compressed,  or,  in  other  words,  as 
their  molecules  are  brought  nearer  together. 


(To  be  Continued.) 
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JVew  ^'9n-a?}gemeTit  for   Gas  Burners,  by  M.  INIaccaud. 

We  find  in  the  Bulletin  of  the  Society  for  the  Encouragement  of 
National  Industry,  for  February,  1847,  a  report  by  M.  Payen,  from  a 
committee  of  the  society,  appointed  to  examine  a  new  arrangement  of 
gas  burner,  invented  and  submitted  to  the  society  by  jNI.  Maccaud,  of 
Lyons. 

The  modification  consists  in  an  envelope  of  wire  gauze,  through 
which  the  air  which  is  to  support  the  combustion  passes.  This  envelope 
produces  two  useful  effects:  the  heat  acquired  by  the  wire  gauze  is 
transmitted  to  the  air,  and  augments  the  light  of  the  lamp  ;  and  at  the 
same  time  the  flame  becomes  more  regular.  The  lamp  submitted  by 
IM.  Maccaud  was  an  argand  gas  burner  of  twenty  tubes  ;  the  gallery 
which  supports  the  glass  chimney  is  fitted  with  a  wire  gauze  which 
surrounds  the  base  of  the  chimney,  and  is  prolonged  downwards  in  a 
funnel  form  to  the  bottom  of  the  burner.  It  was  compared  with  another 
similar  argand  burner  without  the  wire  gauze,  each  giving  a  light  equal 
to  thatof  a  Carcel  lamp,  burning  1^  oz.  of  oil  per  hour — where  it  was 
found  that  the  expense  per  hour  of  the  jMaccaud  burner  was  to  that 
of  the  other  lamp  as  110  to  123,  or  as  100  to  11 1-8. 

Fi^.  1.  Fig.  2. 


The  use  of  the  wire  gauze  renders  the  flame  steady  even  Avhen 
exposed  to  strong  currents  of  air,  so  that  when  a  window  or  door  was 
suddenly  opened,  the  flame  remained  unaffected,  while  that  of  the 
common  lamp  became  red  and  smoky. 
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The  committee  also  examined  the  behavior  of  these  lamps  as  con- 
trasted with  that  of  ordinary  gas  burners  in  the  open  air,  and  especially 
in  doorways  and  staircases,  where  the  lamps  were  constantly  exposed 
to  draughts,  and  found  that  the  flame  of  the  JSIaccaud  lamp  was  always 
unaffected,  while  that  of  the  ordinary  lamp  was  so  much  affected  that 
the  glass  chimneys  were  constantly  broken  by  the  sudden  deviations 
caused  by  the  currents  of  air. 

In  certain  particular  cases,  and  where  the  lamps  are  to  be  constantly 
exposed  to  very  strong  currents  of  air,  M.  Maccaud  covers  the  upper 
part  of  the  glass  chimney  with  a  conical  cap  of  wire  gauze,  which 
prevents  the  wind  from  driving  the  flame  downwards  ;  the  wire  gauze 
which  he  uses  contains  from  40  to  SO  wires  to  the  inch. 

The  invention  above  described  is  so  simple  that  it  seems  incredible  that 
it  should  never  have  been  invented  before.  The  high  authority  of  the 
society  from  which  the  report  emanates,  as  well  as  the  known  personal 
reputation  of  the  reporter  of  the  committee,  are  suflicient  guarantees  for 
the  accuracy  of  the  facts.  As  to  the  utility  of  it,  it  is  unnecessary  that  we 
should  dwell  upon  it  in  this  climate  where  our  houses  are  all  open  on 
summer  nights,  and  not  unfrequently  the  wind  blows  with  such  vio- 
lence as  to  render  it  impossible  to  keep  a  common  gas-light  burning. 
When  furnished  with  the  cap,  it  will  also  prevent  insects  from  accu- 
mulating upon  the  burner.  The  principle  is  also  manifestly  applicable 
to  our  street  lamps,  and  would  much  benefit  them  in  stormy  nights. 

Bull.  Soc.  Enc.  Intl.  Nat. 


»An  Improved  Manometer.     By  JNI.  Galy  Cazalat. 

"In  the  manometer,  of  which  the  use  is  prescribed  (in  France)  by 
the  ordinance  of  May  22nd,  1843,  the  glass  tube  must  exceed  in  height 
as  many  times  7G  centimetres  (30  inches),  as  the  pressure  of  the  steam 
exceeds  an  atmosphere. 

•'In  order  to  shorten  the  column  of  mercury,  the  weight  of  which 
balances  the  force,  it  has  occurred  to  me  to  oppose  to  the  pressure  of 
the  steam  the  horizontal  end  of  the  rod  of  a  piston,  moving  without 
friction,  and  steam-tight,  which,  by  descending,  causes  the  mercury  to 
rise  in  the  glass  tube.  According  to  this  arrangement,  if  the  area  of 
the  end  pressed  by  the  steam  be  n  times  smaller  than  that  of  the  piston 
pressed  by  the  mercury,  this  latter  will  rise  in  the  tube  to  a  height  n 
times  less  than  in  the  usual  manometer." 

It  will  be  evident  that  the  only  practical  difhculty  to  be  overcome 
in  this  arrangement,  is  to  render  this  piston  steam-tight,  at  the  same 
time  that  it  shall  move,  without  friction.  This  object  is  attained, 
however,  by  the  use  of  diaphragms  elastic  and  impermeable  interposed 
between  the  ends  of  the  piston,  and  the  mercury  or  steam. 

With  these  remarks,  a  glance  at  the  accompanying  sketch,  with 
reference  to  the  explanations,  will  render  further  description  unneces- 
sary. 

The  moving  principle  is  the  brass  piston  c,  on  which  impinges,  and 
which  transmits  to  the  mercury,  the  pressure  which  the  steam  exercises 

25* 
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on  the  horizontal  end  of  its  rod  d.     For  this  purpose,  the  piston  rod 
moves  without  friction  in  a  central  bushing  of  copper  e,  attached  in 

Fi.sr.  1. 


Fiic.  2. 


an  iron  cyhiidery,  of  which  tlie  lower  face  is  recessed  at  g,  to  receive 
the  disc  or  piston  c.  The  two  ends  of  this  cylinder  are  each  covered 
with  a  flexible  and  impermeable  membrane  (as^  for  example,  caout- 
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chouc)  V,  V.  These  two  membranes  are  confined  by  the  flanch  i,  i, 
and  the  base  k,  k,  which  form  the  cavities  /,  m\  the  npper  one  is  full 
of  water  which  communicates  with  the  steam  from  the  boiler  by  the 
tube  d;  while  the  lower  is  full  of  mercury  by  the  canal  p,  with  a  vertical 
cylindric  reservoir  g,  in  which  is  attached  the  gauge  tube  s;  n  is  a  canal 
to  conduct  air  to  or  from  the  upper  face  of  the  piston  c,  at  its  upper 
end,  the  tube  terminates  in  a  bulb  (not  shown)  to  receive  any  mercury 
which  may  be  blown  out. 

The  space  in  height,  occupied  by  this  apparatus,  is  evidently  at  the 
option  of  the  maker;  but  for  locomotives,  4  centimetres  (1-57  inches) 
per  atmosphere,  is  found  to  be  a  good  scale;  in  which  case,  the  relation 
of  the  two  ends  of  the  piston  will  be  as  19  to  1;  and  for  7  atmospheres 
the  whole  height  of  the  tube  will  be  only  11-2  inches.  Ibid. 


Method  of  Closing   Glass  Vessels  Hermelically. 

M.  Maissiot,  of  Paris,  has  proposed  the  following  method  of  closing 
glass  vessels  of  every  size  hermetically. 

The  mouth  of  the  glass  vessel  is  ground  upon  the  top,  and  a  glass 
plate  ground  so  as  to  fit  accurately  upon  it.  A  quantity  of  caoutchouc 
is  then  melted,  (the  addition  of  ^\  of  its  weight  of  tallow  assists  the 
melting  and  does  not  hurt  the  preparation,)  the  heat  must  be  gentle 
and  carefully  regulated,  and  the  matter  must  be  constantly  stirred;  if 
the  heat  be  raised  too  high  it  will  be  indicated  by  thick  fumes.  As 
soon  as  it  is  nearly  fused,  slacked  and  sifted  lime  is  added,  little  by 
little,  the  paste  being  constantly  stirred  with  a  spatula.  Immediately 
the  strong  smell  of  caoutchouc  diminishes,  and  soon  disappears  entirely. 
It  is  then  replaced  by  a  peculiar  odor  which  indicates  that  the  operation 
has  been  well  performed,  and  that  the  caoutchouc  has  combined  inti- 
mately with  a  portion  of  the  lime.  The  excess  of  this  alkali  plays  the 
part  of  an  inert  powder,  by  which  you  may  give  the  cement  any  con- 
sistence desirable.  When  it  is  as  thick  and  tenacious  as  you  want  it, 
withdraw  the  vessel  from  the  fire,  and  the  cement  is  made.  This 
cement  possesses  a  remarkable  plasticity,  it  appearsscarcely  todry  up; 
after  a  year's  use,  it  does  not  appear  to  have  in  the  least  changed  its 
properties.  The  property  of  hardening  in  time  may  be  given  to  it  by 
the  addition  of  proper  quantities  of  the  compounds  of  lead.  A  thin  coat 
of  this  cement  is  then  spread  with  a  knife  over  the  edges  of  the  vessel, 
and  the  cover  being  applied  to  it,  pressed  with  the  finger  in  the  centre, 
and  turned  round  for  a  moment,  so  as  to  spread  the  cement  evenly,  the 
joint  will  be  found  completely  air-tight.  The  softness  of  the  cement 
does  not  prevent  ii  from  adhering  strongly  to  the  glass.  Thus,  filling  a 
cylindrical  vessel  of  six  inches  in  diameter,  and  immediately  turning 
it  upside  down,  the  cover  was  not  forced  oft',  nor  did  the  liquid  leak. 

M.  Maissiot  has  enclosed  in  this  way  concentrated  alcohol  with  a 
vacuum  over  it,  which,  after  many  months,  remains  perfect.  This 
method  will  be  found  very  advantageous  for  the  preservation  of  pre- 
serves, fruits,  and  meats,  by  Appert's  process,  as  well  as  for  anatomical 
preparations,  &c.  Ibid. 
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Siibstilule  for  While  Lead,  c^-c. 

JNI.  Leclaire  exhibited  to  the  Academy,  several  specimens  of  paint- 
ing, intended  to  show  the  advantages  which  colors  with  a  zinc  base 
possess  over  those  whose  base  is  lead  or  copper.  The  first,  after  be- 
ing exposed  to  the  action  of  sulphuretted  hydrogen,  preserved  their 
lustre  completely,  while  the  others  were  all  more  or  less  altered. 

The  dangers  to  which  the  workmen  who  prepare  them  are  exposed, 
or  those  even  who  employ  only  white  lead,  caused  (he  white  of  zinc 
to  be  thought  of  long  ago  as  a  substitute:  but  besides  the  fact  that 
there  were  no  establishments  in  which  this  product  was  manufactured 
upon  a  large  scale,  and  by  an  economical  process,  there  remained  an- 
other cause  of  iinhealthiness  in  the  necessity  of  employing  oil  prepar- 
ed with  litharge,  as  a  drying  oil,  as  well  for  the  zinc  as  for  the  lead. 
M.  Leclaire  has  got  rid  of  this  last  cause  of  danger,  by  the  discovery 
of  a  drying  medium,  whose  base  is  manganese,  the  employment  of 
which  presents  no  inconvenience. 

In  painting  houses,  white  lead  is  not  the  only  poisonous  material 
which  is  used  ;  several  other  colors  of  lead  and  copper  base  are  still 
generally  employed.  M.  Leclaire  has  succeeded  in  replacing  them 
by  colors  witii  zinc  as  the  base,  the  use  of  which  has  not,  up  to  the 
present  time,  appeared  to  injure  the  health  of  the  workmen. 

Comptes  Rendus  de  I'Academie  des  Sciences,  Jan.  24,  1848. 
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Monthly  JSIeeting,  March  \Qth,  iS48.  Mr.  Oran  Coj^tos pr€si(/ing. 

The  following  donations  were  announced  : 
From  Hon.  Joseph  R.  Ingersoll,  H.  R. — 

Message  of  the  President  of  the  United  States  to  the  two  Houses 
of  Congress,  at  the  conmiencement  of  the  first  session  of  the  30tli 
Congress.     Washington,  1S47. 
From  Hon.  James  D.  Westcott,  Jr.,  Sen — 

Report  of  the  Committee  on  Patents,  (Senate.)  No.  50. 
From  Col.  S.  H.  Long,  U.  S.  Top.  Eng.— 

The  relative  cost  of  Steam  and  Water  Power;  the  Illinois  Coal  Field; 
and  the   advantages  ottered   by  the    West,  particularly  on   tlie 
lower  Ohio,  for  ISIanufacturing.     Louisville,  Kentucky,  1S4S. 
From  the  Massachusetts  Charitable  Mechanics'  Association  of  Boston 
Exliibition  of  the  Massachusetts  Charitable  Meclianics'  Association, 
at  Faneuil  and  Quincey  Halls,  in  the  city  of  Boston,  September, 
1847.     Boston,  1848. 
From  Hon.  Thomas  H.  Forsyth,  Esq.,  Senate,  Pennsylvania — 

Conminnication  from  the  Auditor  General,  relative  to  the  I5anks  and 
Savings  Institutions  of  the  Commonwealth.     Harrisbin'g,  1848. 
Tabular  Statement  relative  to  the  Stale  Tax  on   real  and  personal 
property,  and  to  Common  Schools.     Harrisburg,  1S4S. 
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Senate  file  from  No.  308  to  No.  514. 
House  file  from  No.  404  to  No.  523. 
From  Hon.  Sol.  W.  Roberts,  Esq. — 

Communication  from  the  Auditor  General  relative  to  the  Banks  and 

Savings   Institutions  of  the  Commonwealth.     Harrisburg,  1848. 

Tabular  Statement  relative   to  the  State  Tax  on  real  and  personal 

property,  and  to  Common  Schools.  Harrisburg,  1848. 
The  Daily  Legislative  Record,  to  14th  March  inclusive. 
From  Frederic  Graff,  Esq. — 

Annual  report  of  the  Watering  Committee  for  the  year  1847,  to  the 
Select  and  Common  Councils  of  the  city  of  Philadelphia.    Phila- 
delphia, 1848. 
From  W.  H.  Dillingham,  Esq. — 

An  Oration  delivered  before  the  Society  of  the  Sons  of  New  Eng- 
land of  Philadelphia,  December  15,  1847— the  Anniversary  of 
the  Landing  of  the  Pilgrims,  by  Wm.  H.  Dillingham,  Philadel- 
phia, 1847. 
From  Prof  James  C.  Booth — 

The  Encyclopedia  of  Chemistry,  Theoretical  and  Practical,  present- 
ing a  complete  and  extended  view  of  the  present  state  of  Chemi- 
cal Science,  by  James  C.  Booth,  assisted  by  Campbell  JMorfit. 
Philadelphia — Carey  &  Hart. 
From  A.  B.  Hutton — 

The  Annual  report  of  the  Board  of  Directors  of  the  Pennsylvania 
Institution  for  the  Deaf  and  Dumb,  for  1847.    Philadelphia,  1848. 
Anonymous — 

An  Examination  of  the  legality  of  the  General  Orders  which  confer 

assimilated  rank  on  officers  of  the  Civil  Branch  of  United  States 

Navy.     Philadelphia,  1848. 

The  Reports  of  Officers  and  Standing  Committees  were  received. 

A  report  was  received  from  the  committee  on  Mr.  Elliot  Cresson's 

proposition  to  found  a  medal,  containing  the  following  resolutions: 

Resolved,  That  the  corresponding  secretary  be  directed  to  present 
the  thanks  of  the  Institute  to  Elliot  Cresson,  Esq.,  for  the  liberality 
and  confidence  manifested  by  him  in  placing  at  the  disposal  of  trie 
Institute,  a  fund  for  the  perpetual  award  of  a  gold  medal. 

Resolved,  That  the  President  and  Secretary  be  authorized  to  affix 
the  seal  of  the  Institute  to  the  Deed  of  Trust,  executed  by  Elliot 
Cresson,  Esq.,  in  relation  to  said  medal,  and  the  fund  provided  for  the 
procuring  thereof,  in  attestation  of  the  acceptance  of  the  same  on  the 
part  of  the  Institute. 

The  resolutions  on  the  report  were  adopted. 

On  motion  of  Mr.  Weigand,  the  deed  of  trust  was  directed  to  be 
entered  at  large  upon  the  minutes.  The  following  is  an  abstract  of 
its  provisions: — 

The  Trust  Deed  assigns  to  Frederick  Fraley  and  John  Weigand, 
trustees,  and  their  successors  in  the  trust,  one  thousand  dollars  of  the 
six  per  cent,  convertible  loan  of  the  Schuylkill  Navigation  Company, 
reimbursable  in  1866,  subject  to  the  following  trusts: 

I.  Provides  for  keeping  tlie  principal  as  at  present  invested,  until 
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paid  off,  then   to   reinve:>t   ia  such  fiiiids  as  are   designated  by  law 
for  the  investment  of  trust  funds. 

II.  Suitable  dies  for  the  gold  medal  to  be  provided  out  of  the  first, 
sufficient  interest,  and  describes  the  devices  and  legends  which  shall 
be  engraved  upon  the  dies. 

III.  "After  the  said  dies  have  been  so  prepared  and  paid  for,  out  of 
the  said  money  received  for  interest,  the  said  parties  of  the  second 
part,  shall  cause  to  be  struck  therefrom,  from  time  to  time,  as  the  in- 
terest accruing  on,  and  received  from,  the  said  sum  of  one  thousand 
dollars  will  procure  and  pay  for,  such  number  of  gold  medals  as  the 
said  interest  will  justify,  and  deliver  the  same  to  the  Treasurer  of  the 
Franklin  Institute  of  the  State  of  Pennsylvania  for  the  promotio/i  of 
the  Mechanic  Arts,  to  be  by  him  delivered  to  such  persons  or  parties 
as  the  said  Franklin  Institute  by  any  rule  or  regulation  they  may 
adopt,  may  have  awarded  the  same.  The  said  awards,  however,  iu 
all  instances  to  be  made  either  for  some  discovery  in  the  arts  or  sci- 
ences, or  for  the  invention  or  improvement  of  some  useful  machine, 
or  for  some  new  process  or  combination  of  materials  in  manufactures, 
or  for  ingenuity,  skill,  or  perfection  in  workmanship.  And  the  said 
treasurer  shall  from  time  to  time  as  he  may  receive  any  such  medals, 
give  receipts  to  the  said  second  parties  tlierefor, and  whenever  he  may 
deliver  any  medal,  he  shall  take  duplicate  receipts  therefor  from  the 
party  receiving  the  same,  one  of  which  receipts  shall  be  delivered  to 
the  said  second  parties,  and  the  other  shall  be  filed  in  t!ie  archives  of 
the  said  Franklin  Institute,  and  annually, at  the  stated  meeting  of  the 
said  Franklin  Institute,  in  the  month  of  January,  tlie  said  parties  of 
the  second  part  shall  present  to  the  said  meeting,  a  statement  of  the 
accounts  of  their  trust,  showing  the  amount  of  tiiesald  principal  suu), 
how  the  same  is  then  invested,  what  interest  or  increase  has  been  re- 
ceived therefrom  during  the  preceding  year,  what  amount  has  been 
expended  and  for  what  purposes,  the  number  of  medals  delivered 
to  the  said  treasurer,  and  tlie  number  thereof  that  he  has  delivered 
under  the  awards  of  the  said  Institute;  which  statement  shall  be  filed 
among  the  arcliives  of  the  said  Institute," 

IV.  Provides,  that  In  case  of  death  or  disqualification  of  either 
of  the  trustees,  tlie  other  shall  give  notice  to  the  Institute,  who  at 
their  next  stated  meeting  shall  elect  a  successor. 

JNIr.  (J.  W.  Smith  announced  tlie  death  of  Dr.  Thomas  P.  Jones, 
the  editor  of  the  Journal,  and  after  a  brief  notice  of  his  life,  it  was, 
on  motion,  resolved  that  the  President  be  requested  to  appoint  a  coui- 
mittee  to  draft  a  series  of  resolutions  expressive  of  the  regret  of  the 
Franklin  Institute  at  the  death  of  Dr.  Jones. 

The  business  of  the  meeting  being  concluded,  Mr  G.  W.  Smith  ex- 
hibited and  explained  a  model  of  Eckel's  steam  gauge  ;  this  consists 
of  a  small  brass  cylinder  or  tube  placed  outside  of  the  boilers,  and 
connected  by  tubes  funnshed  with  stopcocks,  with  the  steam  space  In 
the  boiler  above,  and  with  the  water  space  below.  These  cocks  be- 
ing open,  the  water  level  in  the  gauge  will  be  the  same  as  in  the 
boiler.  When  the  water  level  is  to  be  tried,  the  lower  cock  Is  slop- 
ped, by  wliich  the  connexion  with  the  water  of  the  boiler  is  cut  olf 
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and  the  water  is  then  discharged  by  the  pressure  of  the  steam,  from 
the  gauge  through  anotlier  stopcock  into  a  graduated  vessel,  and  the 
lieight  at  which  it  stood  in  the  tube,  thus  determined. 

Mr.  Heckerote  was  introduced  to  the  meeting,  and  exhibited  and 
explained  a  self-acting,  attaching,  and  detaching  car  coupling,  invented 
bv  him.  This  apparatus  consists  of  a  flat  box  with  an  opening  in  one 
side,  into  which  the  coupling  bar  passes,  the  sides  of  this  opening  flare 
outwards  in  curved  directions,  so  that  in  whatever  direction  the  bar  is 
])iesenied,  it  will  be  guided  into  the  opening.  The  bar  is  made  with  a 
head,  wliich,  in  entering,  passes  between  a  revolving  cylinder  or  friction 
roller,  and  a  tumbler,  which  it  causes  to  rotate  until  it  is  caught  by 
a  trigger,  pressed  against  it  by  a  spring.  The  head  of  the  coupling 
bar  is  then  securely  fixed, and  cannot  be  disengaged  without  a  backward 
rotation  of  the  tumbler,  which  is  prevented  by  the  trigger.  The 
peculiar  arrangement  will  allow  the  bar  to  take  any  angle  without 
diminishing  the  security  of  its  hold.  The  trigger  by  which  it  is  secured 
projects  outwards,  and  is  so  arranged  that  if  the  cars  take  a  very  oblique 
position  in  reference  to  each  other,  (as  if  one  should  run  oft'  the 
track,)  the  trigger  lever  will  be  struck  by  the  car,  and  the  two  cars 
will  be  detached  from  each  other;  each  car  has  one  of  these  coupling 
boxes,  and  the  triggers  project  on  difl"erent  sides  of  the  axis  of  the  car, 
so  that  it  cannot  move  oft*  on  either  side  without  detaching  the  cars. 
J\Ir.  H.  stated  that  he  had  tried  this  invention  practically  by  causing 
the  front  one  of  two  cars  thus  connected  to  run  upon  a  side  track,  while 
by  suddenly  reversing  the  switch,  the  hinder  car  was  forced  upon  the 
main  track,  the  cars  were  instantly  detached  from  each  other.  With 
this  coupling  there  is  no  danger  of  mutilation  in  connecting  and  discon- 
necting cars,  and  far  less  liability  to  accident  in  the  event  of  the  running 
the  engine  off"  the  track,  or  of  the  breaking  cf  an  axle  of  a  car. 

JNIr.  J.  B.  Reynolds  explained  a  model  of  a  new  method  of  producing 
a  r'.)tary  motion  for  grindstones,  &c.,  invented  by  Dr.  Winslow,  of  this 
city.  The  stone  is  supported  exteriorly  upon  an  ordinary  bearing,  but 
upon  the  inner  side  the  axis  terminates  in  a  hollow  cylinder  or  cup, 
into  which  the  extremity  of  the  axle  of  the  apparatus  fits,  upon  the 
end  of  this  axje  is  fitted  a  strong  wooden  tooth  movable  upon  a  centre 
so  placed  that  while  the  axle  rotates  in  one  direction  it  presses  upon 
the  inside  of  the  cup,  and  thus  causes  the  stone  to  rotate  with  the  axle  ; 
but  when  the  axle  moves  in  the  opposite  direction,  the  tooth  moves 
back  upon  its  centre,  and  no  longer  presses  upon  the  cup,  the  stone 
then  does  not  partake  in  the  motion  of  the  axle.  Around  the  axle  is 
wrapped  a  cord  terminating  in  a  loop  to  be  turned  by  the  foot,  and 
when  the  motion  of  the  foot  ceases  the  axle  is  brought  back  by  another 
cord  wrapped  around  it  in  the  opposite  direction,  and  connected  with  a 
strong  spring.  Thus,  when  the  foot  presses  downward,  the  axle  rotates, 
and  the  tooth  pressing  upon  the  cup-shaped  bearing  of  the  stone,  gives  it 
a  rotary  motion  ;  but  when  the  motion  of  the  foot  ceases,  and  the  axle 
moves  back,  the  toodi  is  disengaged  from  the  bearing  of  the  stone 
which  is  left  free  to  continue  its  rotation;  the  reapplication  of  the  foot 
then  operates  to  give  it  motion  again,  and  thus  a  much  higher  velocity 
can  be  obtained  than  by  the  ordinary  treadle. 
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Correction  of  an  Error  in  our  Report  of  Mr.  Pantoleon^s  remarks 
on  the  sounds  of  all  languages  given  in  our  March  No., page  219. 

"There  are  in  all  languages  fifty-four  articulalions  practically  re- 
garded as  simple, eight  tonicinfiections,and  twenty-one  blended  sounds 
— forming  Comstock's  universal  alphabet  of  eighty-three  letters — the 
only  one  in  which  tones  are  represented,  which  are  so  necessary 
in  distinguishing  words  havnig  the  same  articulation,  such  as  miner, 
minor,  rite.,  ivright,  riii^ht,  write,  ail,  ale,  Sj-c.  A  strictly  analytic 
alphabet  would  contain  only  twelve  symbols;  but  these  minute  divis- 
ions of  sound  could  not  be  applied  to  practice  any  more  than  quar- 
ter-tones in  musical  notation." 


Baltimore  Exhibition  of  American  Manufactures. 

We  see  by  a  printed  circular  which  has  been  laid  upon  our  table, 
that  an  endeavor  is  about  to  be  made  to  get  up  an  Exhibition  of 
American  Manufactures  in  Baltimore.  The  circular  comes  at  so 
late  an  hour,  that  we  can  but  allude  to  it,  and  ask  for  it  the  attention 
of  our  readers  ;  and  we  hope  that  every  citizen  of  our  country  will 
contribute  what  lies  in  his  power,  to  the  success  of  so  deserving  an 
endeavor,  and  to  the  progress  of  the  system  of  public  exhibitions  of 
American  Manufactures,  wliich  has  done  so  much  already  for  the 
arts  of  America. 

The  exhibition  is  to  commence  on  the  17th  of  May  next,  and  con- 
tinue two  weeks;  the  rooms  will  be  opened  for  the  reception  of  goods, 
from  the  11th  of  May  until  the  17th. 

All  communications  upon  the  subject  must  be  addressed  to  B.  S. 
Benson,  Superintendent.    Baltimore,  Maryland. 


It  is  our  painful  duty  to  announce  to  our  readers  the  death  of  Dr. 
Thomas  P.  Jones,  whose  name  has  been  for  so  long  a  time  familiar  to 
them  as  Editor  of  this  Journal.  Dr.  Jones  died  at  Washington,  on  the 
11th  instant,  in  tlie  75th  year  of  his  age. 

This  event  having  occurred  while  the  Journal  is  going  through  the 
press,  we  cannot  dwell  upon  it  more  at  length,  at  present,  but  will 
take  the  opportunity  in  a  future  number,  of  doing  justice  to  the  me- 
mory of  one,  who  has  deserved  so  well  of  all  friends  of  the  mechanic 
arts. 
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EXGLTSH  AND  FOREIGN 

MINING   GLOSSARY. 

To  which  is  added,  the  Smelting  Terms  used  in  France,  Spain,  and 

Germany. 

From  the  London  Mining  Journal,  and  Railway  and  Commercial  Gazette. 

CORNWALL  MINING  TERMS. 

Acicular — Slender,  straight,  crj'stals. 

Adit  level — A  horizontal  excavation,  through  which  the  water  drawn  from  the 
bottoms  of  the  mine  thereto  hy  the  engine,  and  thai  from  above,  passes  oil'  to 
the  SLirtkce.  This  level  is  usually  commenced  from  tlie  bottom  ol"  the  deepest 
neighboring  vale,  and  extended  throughout  a  great  part  ot  the  mine. 

Advenlicrers— Those  who  have  shares  in  a  mine.  According  to  Pryce,  in  his 
Mineralvgia  Coiimbiensis,  /u-adventurers  are  shareholders  who  attend  to  the 
working,  and  supply  goods,  out  of  which  they  benefit  themselves.  Out-advei\- 
turers  are  those  who  pay  their  quota  of  the  expenses,  without  attending  to  the 
management  of  the  mine,  or  benefiting  by  any  suijplies. 

Aggregated — When  the  component  ])arts  only  adhere  together,  and  may  be  sep- 
arated by  mechanical  means. 

Air-machine — An  apparatus  for  lorcing  fresh  air  into,  or  withdrawing  foul  air 
from,  badly-ventilated  places. 

Air-pipes — Tubes  or  pipes  of  iron  or  wood  for  ventilating  underground,  or  for  the 
conveyance  of  fresh  air  into  levels  having  but  one  communication  with  the  at- 
mosphere, and,  consequently,  no  current  of  air. 

Aitch-piece — That  part  ot  a  plunger  lift  in  whicii  the  clacks  are  fixed. 

Alliaceous — The  garlic  odor  of  arsenical  minerals  when  heated  or  struck. 

Ar/iorphous — Vv  ithout  form. 

Anhydrous — Without  water  of  crystalisation. 

Arch — A  piece  ofground  left  unworked  near  a  shaft. 

Arched — Tiie  roads  in  a  mine,  when  built  with  stones  or  bricks,  are  generally 
arched  level  drifts. 

Argillaceous — Consisting  of  clay. 

Arborescent — Ramifying  like  a  tree. 

Arseniate — The  arsenic  acid  united  with  a  base,  as  copper  in  the  arseniate  of 
copper. 

yl^//e— Rubbish,  containing  little  or  no  ore. 

Average  produce — The  quantity  of  fine  copper  contained  in  100  parts  of  ore;  thus, 
a  parcel  ol  ore,  having  a  produce  of  lOl.  contains  lOl  per  cent,  of  copper,  being 
rather  above  the  average  of  copper  ores  in  Cornwall. 

Average  standard — The  price  per  ton  of  fine  copper  in  the  ore,  after  deducting 
returning  charges  lor  smelting,  of  2/.  15s.  per  ton  of  ore  in  Cornwall,  and  2l.  5s. 
per  ton  of  ore  at  Swansea.  The  regulation  of  the  standard  depends  entirely  on 
the  price  which  fine  copper  bears  in  the  market,  rising  and  lalling  in  the  same 
proportion.  Supposing  the  produce  of  a  parcel  of  ore  to  be  10,  and  the  price  at 
which  it  was  sold  to  the  s.melter  to  be  8/.  18s.,  the  standard  of  that  parcel  will  be 
thus  obtained: — 10  tons  of  the  ore  will  be  required  to  yield  1  ton  of  fine  copj^er — 
therefore,  8/.  18s.  X  10  =  89/.  will  be  the  value  of  the  ore  containing  a  ton  o-f 
metal.  For  the  same  reason,  tl  e  returning  charge  of  2/.  15s.  must  be  multiplied 
by  10,  making  27/.  10s.,  which,  added  to  the  lormer  sum  of  89/..  makes  116/.  10s. 
being  the  standard  of  that  parcel.  Low  produce  ore  will  naturally  have  a  high- 
er standard. 

Axis  of  a  crystal — The  lateral  planes  surround  its  axis,  which  is  an  imaginary 
line  passing  down  the  middle  of  the  prism  Irom  the  centre  of  the  upper  to  that 
of  the  lower  terminal  plane. 

Back— The  back  of  a  lode  is  the  part  nearest  the  surface.  The  back  of  a  level  is 
that  portion  ot  the  lode  extending  above  it  to  within  a  small  distance  of  the  level 
next  above. 

Bal — The  miner's  term  for  a  mine._ 

Batch  of  ores— CevtHin  quantity  of  ore  sent  to  the  surface  by  any  pair  of  men. 

Bar  of  ground — A  vein  of  a  dilierent  description  of  rock,  &c.,  from  that  in  its  vi- 
cinity. 

Base— The  substance  to  which  an  acid  is  united. 
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Bearers — Supports  to  the  pumps  in  the  engine-shaft. 

Beat  away — To  excavate;  usually  applied  to  hard  ground. 

Bed — A  seam,  or  horizontal  vein  of  ore. 

Bend — Indurated  clay;  a  name  given  by  miners  to  any  indurated  argillaceous  sub- 
stance. 

Bit — The  steeled  end  of  a  borer. 

Blackjack — Blende. 

Biendr — One  of  the  ores  of  zinc,  composed  of  iron,  zinc,  sulphur,  silex,  and  water; 
on  being  scratched  it  emits  a  phosphoric  light. 

Black  tin, — Tin  ore  ready  for  smelting. 

Blast  holes — The  holes  through  which  the  water  enters  the  "vvindbore,"'  or  bot- 
tom of  a  pump. 

Block  tin — Metallic  tin. 

Blast — The  air  introduced  into  a  furnace. 

Blasting — Forcing  oil  portions  of  rock  by  means  of  gunpowder.  A  hole  is  made 
with  a  borer,  into  which  gunpowder  is  inserted,  tlien  confined,  and  set  fire  to. 

Blower— A  smelter. 

Bounds — The  proprietary  of  tin  ore  over  a  given  tract. 

Bob — The  engine  beam. 

Bowlders — Large  stones  or  pebbles. 

Botryoidal — Globular  forms,  such  as  are  found  in  copper,  &c. 

Borer— A  boring  instrument,  wiih  a  piece  ol  steel  at  the  end,  called  a  boring  bit. 

Brace — The  mouth  of  a  shaft. 

Branch — A  small  vein  which  separates  from  the  lode,  and  very  generally  again 
unites  therewith. 

Brood. — Impurities  mixed  with  the  ores. 

Bnjle— The  traces  of  the  presence  of  a  lode,  found  in  the  loose  matter,  on  or  near 
the  surface. 

Buckers — Bruisers  of  the  ore. 

Bucket — The  piston  of  the  lifting  pump. 

Bucket  lift — A  set  of  iron  pipes  attaciied  to  a  lifting  pump. 

Bvxket  rods — Wood  rods,  to  which  the  piston  ofa  lifting  pump  is  attached. 

Bucking  iron — The  iron  or  tool  with  which  the  ore  is  pulverised. 

Bucking  plate — An  iron  plate  on  whicJi  the  ore  is  placed  for  being  bucked. 

Buddling — Separating  the  ores  from  the  earthy  substance  by  means  of  an  in- 
clined hutch  or  cistern. 

Bunch,  or  squat  of  ore — A  quantity  of  ore  of  small  extent;  more  than  a  stone,  and 
not  so  much  as  a  course. 

Burden,  or  overburn — The  substances  reposing  on  a  bed  of  stroan\  tin  ore. 

Burning  house — The  furnace  in  which  tin  ores  are  calcined  to  sublime  the  sulphur 
from  pyrites;  the  latter  being  thus  decomposed,  are  more  readily  removed  by 
washing. 

Burrow— A  heap  of  deads,  attle,  rubbish. 

Cage  of  a  whim — The  barrel  on  which  the  rope  is  wound  up. 

Co/— Wolfram. 

Cand  or  Kand — Fluor. 

Capel — A  stone  composed  of  quartz,  schorl,  and  hornblende,  usually  occurring  on 
one  or  both  walls  ofa  lode,  and  more  Irequenlly  accompanying  tin  than  copper 
ores. 

Captain — One  of  the  superintendents  of  the  mine. 

Captain  dresses — Superintendent  of  the  dressing  of  the  ores, 

Carrack — See  Capel. 

Cases  of  spar — Veins  of  quartz  (not  containing  ores)  which  have  not  a  direction 
parallel  to  the  lodes. 

Casing— A  division  of  wood  planks,  separating  a  foot  way,  or  a  whim,  or  engine- 
shaft,  from  one  another. 

Cathead— A  smaller  capstan. 

Gaunter  lode — A  lode  which  inclines  at  a  considerable  angle  with  the  direction  of 
the  other  lodes  in  its  vicinity. 

Charger — An  implement  in  the  form  of  the  bit  ofa  carpenter's  auger,  for  charging 
holes  lor  blasting,  which  are  dug  horizontally. 

Chimming — A  process  of  similar  eti'ect  to  tossing,  but  being  performed  on  small 
quantities  of  ore,  the  keeve  is  supported  on  the  verge  of  its  bottom. 

Clack — The  valve  ofa  pump  of  any  descrii)tion. 

Clack  f/oor— The  aperture  through  which  the  clack  of  a  pump  is  fixed  and  re- 
moved. 

C/av//ig-— Lining  the  hole  (in  which  gunpowder  is  to  be  placed)  with  clay,  to  pre- 
vent the  powder  becoming  damp. 
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Cob — To  break  the  ores  with  hammers  in  such  a  manner  as  to  separate  the  dead 
or  worthless  parts. 

CocA7t— Schorl. 

Coffin — Old  workinf:;-s  open  to  the  day. 

Cost  Book — Cornish  mines  carried  on  upon  the  cost-book  system,  as  was  describ- 
ed in  an  article  on  "Mining  and  Railway  Liabilities"  in  the  Mining  Journal, 
do  not  cotne  under  the  etl'ect  ofthe  New  Joint-Stock  Registration  Act,  but  are 
re^u'ated  by  the  stannary  laws  of  Cornwall.  The  plan  is  to  insert  in  the  "cost 
book"  the  name  and  address  ol"  each  of  the  adventurers  who  first  commence 
working  the  mine,  all  subsequent  transfers  of  shares,  and  every  expense  attach- 
ed to  the  undertaking;  a  meeting  is  held  every  two  months,  when  the  purser 
presents  his  accounts,  made  up  tor  that  period,  and,  consequently,  the  sharehold- 
ers are  en  ibled  to  judge  of  the  pro'iiable  nature  or  otherwise  of  the  undertaking, 
before  any  extensive  liabilities  are  incurred;andany  one  feeling  dissatisfied  may, 
on  paying  his  proportion  of  the  debts  due,  "sign  his  name  off  the  cost-book"  as 
it  is  termed,  and  by  which  he  ceases  to  be  liable  for  any  future  costs. 

Country — The  strata  or  rock  through  which  tjie  vein  or  lode  traverses. 

Course  of  ore — A  portion  ol  the  lode  containing  a  regular  vein  of  ore. 

Cover — The  box  into  which  the  ore  is  removed  from  the  rock;  also  the  place  at 
the  hear!  of  the  trunk,  in  which  the  slimes  are  by  agitation  mechanically  sus- 
pended in  water,  in  the  pro(;ess  of  trunking. 

Crib,  or  Curb — A  circular  frame  of  wood,  screwed  together,  as  a  foundation  for 
bucking  or  pulverising  ore  in  h.  shaft. 

Creases— Divisions  of  huddled  work. 

Ci  OSS-course— A  lode  or  vein  which  intersects  or  crosses  a  lode  at  various  angles, 
and  generally  throws  the  lode  out  of  its  regular  course. 

Cross-course  spai — Radiated  quartz. 

Cross-cut — A  level  driven  at  right  angles  to  the  direction  of  the  lode. 

Crop — The  best  ore. 

Crushing — Grinding  the  ores  without  water. 

Cuneiform — Wedge  shaped. 

Cube — A  solid  figure,  contained  under  six  equal  squares. 

Cupelo — A  small  iiarnace. 

Cut — To  intersect  by  driving,  sinking,  or  risiner. 

Costeaning — Discovering  lodes  by  sinking  pits  in  their  vicinity,  and  driving  trans- 
versely to  their  supposed  direction. 

Chats — Small  heaps  of  ore. 

Cifering — Securing  the  shaft  from  the  influx  of  water  by  ramming  in  clay,  &c. 

Collar  of  a  shaft — The  timber  by  which  its  upper  parts  are  kept  from  lalhng  to- 
gether. 

Collar  laundei — The  pipe  or  gutter  at  the  top  of  a  lift  of  pumps  through  which 
the  water  is  conveyed  to  the  cistern. 

Connection  or  Connecting  rods — Tlie  larger  rods  which  are  attached  to  the  en- 
gine beam. 

Core — Miners  usually  work  but  six  hours  at  a  time,  and,  consequently,  four  pairs 
of  men  are  required  for  the  whole  time — "tbrenoon  core,"  from  6  a.  m.  to  noon 
— "afternoon  core,"  from  noon  to  6  p.  m. — "first  core  by  night,"  from  6  p.  m.  to 
midnight — and  "last,  core  by  night,"  from  midnight  to  6  a.  m. 

Dam — Choke  damp,  foul  air. 

Deads — Atlle  or  rubbish. 

Dead  ground — A  portion  of  the  lode  in  which  there  is  no  ore. 

Demi — The  end  of  a  level  or  cross-cut. 

7,^ia//('Hg-— Surveying  (or  the  purpose  of  planning. 

Dileuing  or  Terluing — Washing  ores  supported  on  a  hair-bottomed  sieve  in 
water. 

Dippa — A  small  pit. 

Dish— Thai  portion  of  the  produce  of  a  mine  which  is  paid  to  the  landowner  or 
lord. 

Dissueing — Is  when  the  lode  is  small  and  rich,  to  break  down  the  strata  from  one 
of  its  walls,  by  which  means  it  can  afterwards  be  taken  away  without  being  de- 
teriorated, and  witiioul  wa^te. 

Dowsing-rod — The  hazel  rod  of  divination,  by  which  some  pretend  to  discover 
lodes. 

Dropper — A  branch  when  it  leaves  the  main  lode. 

Draft  engine — An  engine  used  for  immping. 

JJredging  ore — A  stone  impreirnaled,  or  traversed  by  minute  veins  of  ore. 

Z>;-ri"i«g-— Digging  horizontally. 


296  English  and  Foreign  Mining  Glossary. 

Drift — The  excavation  made  for  a  road  under-ground. 

Dressers — Cleaners  ofthe  ore. 

Dnrns — A  frame  of  timber  with  boards  placed  behind  it,  to  keep  open  -the  ground 
in  shafts,  levels,  &c. 

Dzhuorhulk — To  dij^away  a  portion  ofthe  rock,  &c.,  on  one  side  ofthe  end,  that 
tlie  blast  may  be  more  efficient. 

Elvan — Porphyry,  clay,  stone. 

End — The  further  extent  of  a  level  or  cross-cut. 

Engineer — The  superintendent  ofthe  machinery. 

Engine-man — Man  who  attends  to,  and  works  the  engine. 

Engine-shaft — The  pit  or  shaft  by  which  the  water  is  drawn  by  the  engine  from 
the  lower  parts  ofthe  mine,  to  the  adit  or  surface. 

Fast — The  firm  rock  beneath  the  diluvium. 

Fang — A  niche  cut  in  the  side  of  an  adit,  or  shaft,  to  serve  as  an  air  coureej  some- 
times a  main  of  wood  pipes  is  denominated  a  fanging. 

Feeder — A  branch  when  it  falls  into  the  lode. 

Flang — A  two-pointed  pick. 

Flat  rof/s— Rods  for  communicating  motion  from  the  engine  horizontally. 

Floran  tin — Tin  ore  scarcely  perceptible  in  the  stone;  tin  ore  stamped  very  small, 
—{Pryce.) 

Flookan—A  soft  clayey  substance,  which  is  generally  found  to  accompany  the 
cross-courses  and  slides,  and  occasionally  the  lodes  themselves;  but  when  ap- 
plied to  a  vein,  means  a  cross  vein  or  course  composed  of  clay. 

Fluke — The  head  ofthe  charger;  an  instrument  used  for  cleansing  the  hole  pre- 
viously to  blasting. 

Footirall—ls  the  wall  under  the  lode;  it  is  sometimes  also  called  the  underlaying 
wall. 

Footuay — The  ladders  by  which  the  workmen  ascend  and  descend. 

Forcepiece — A  jiiece  of  timber  put  in  a  level,  shaft,  &c.,  in  a  diagonal  position,  for 
keepins:  the  sround  open. 

Fork— -'Water  in  fork,"  water  all  drawn  out;  the  bottom  ofthe  engine-shaft. 

Furnace— The  place  in  which  the  ore  is  placed  for  the  purpose  of  smelting  or  re- 
duction. 

Gad — A  pointed  wedge  of  a  peculiar  form,  having  its  sides  of  a  parabolic  figure. 

(jrlist — Mica. 

Good  levels — Levels  driven  nearly  horizontal. 

Gossan — Oxide  of  iron  and  quartz  generally  occurring  in  lodes  at  shallow  depths. 

Grass — The  surface. 

Grain  tin— Cryi-tahne  tin  ore;  metallic  tin  smelted  with  charcoal. 

Grate — Stamps  grate;  a  metallic  plate  pierced  with  small  holes;  it  is  attached  to 
the  stamps,  and  through  the  holes  the  stamped  ores  escape. 

Griddle  or  riddle — A  sieve. 

6^r?7ifZer— Machinery  for  crushing  the  ores  between  iron  cylinders  or  barrels. 

^rojca?i— Decomposed  granite;  but  sometimes  applied  to  the  solid  rock. 

Ground— The  country;  the  stratum  in  which  the  lode  is  found. 

Gulph  of  ore — A  very  large  deposit  of  ore  in  a  lode. 

Gunnies — Levels  or  workings. 

Gurt — A  gutter;  a  channel  for  water. 

Halvanner— The  dresser  of,  or  operator  on,  the  halvans. 

Halvans — The  ores  w-hicb  are  not  sufficiently  rich  to  be  offered  for  sale  until  much 
ofthe  impurities  with  which  they  are  mixed  is  removed  by  operations  in  water. 

Hanging  wall — The  wall  or  side  over  the  lode. 

//aM/?"»g— Drawing  ore  or  attle  out  ofthe  mine. 

Head  sword — The  water  running  through  the  adit. 

Heave — The  horizontal  dislocation  which  occurs  when  one  lode  is  intersected  by 
another  having  a  different  direction.  Aright  or  lelt  hand  heave  is  when  the 
part  of  the  intersected  lode  on  tht-  opposite  side  of  the  traversing  vein  is  found 
by  turning  either  to  the  right  or  left. 

Hook  handles— The  handles  by  which  a  wi'-dlass  is  worked. 

Horse— The  dead  ground  included  between  two  branches  of  a  lode,  at  the  point  of 
their  separation. 

House  of  icatei—X  vugh  or  space,  whether  artificially  excavated  or  not,  filled 
with  water. 

Horse  arm— The  part  of  a  horse  whim  to  which  the  horses  are  attached. 

H  Piece— See  Ailch  piece. 

Hutch — Cistern  or  box. 

Irestone— Hard  clay  slate,  hornblende,  hornblende  slate,  hornstone. 
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Jiggei — Cleaner  of  the  ores. 

JiggingSeparaiing  tlie  ore  wifh  aj^riddle  or  wire-bottomed  sieve,  tlie  heavier 

substance  passing  Uiroiiirh  to  the  bottom  or  lower  part  of  the  sieve;  the  lighter 

substances  remainitiH'  on  the  upper  part  are  put  by  lor  halvaas. 
Junction — Applied  to  where  veins  unite. 
Jumper — A  long  borer,  worked  by  one  person. 
Ju'eve — A  large  vat. 
Kibble — A  bu;.'ket  usually  made  of  iron,  in  which  the  ores,  &c.,  are  drawn  to  the 

surlkre. 
Kibblejillei — Man  who  sends  up  work,  &c.,  to  the  surface. 
Killas— Clay  sl.ite. 
Lander— Mdn  who  attends  at  mouth  of  shaft  to  receive  the  kibble  in  which  ores, 

rubhish,  &c..  are  brought  to  the  surface. 
Lappior — The  dresser  ofthe  leavings. 

Latlis — The  boards  wiiich  are  |)Ut  behind  and  supported  by  the  "durns." 
JLaunders — Tubes  or  gutters  for  the  conveyance  of  water;  their  form  that  of  along 

box,  wanting  the  upper  side  and  boih  ends. 
Lender  of  the  lode — A  brancli  or  small  vein;  part  ofthe  main  lode. 
Learies — Empty  places;  old  workings  or  vughs. 
Leat — A  watercourse. — {Pryce.) 

Leavings — The  ores  which  are  left  after  the  "crop"  is  taken  out. 
Z/.ei-e/.s— Galleries  driven  on  the  lode  usually  at  ten,  twenty,  thirty,  &c.,  fathoms 

bt'low  the  adit  level. 
Lifters — Wood  beams,  to  which  the  iron  heads  of  a  stamping  mill  are  fastened. 
Lock  piece — A  piece  of  timber  used  in  supporliiig  the  workings. 
Loile — A  regular  vein  producing  or  atfording  any  kind  of  metal. 
Loabs — Slinie  containing  ore. 

Lost  levels — Levels  which  are  not  driven  horizontally. 
Machine  whim — A  rotary  steam-engine  employed  for  winding. 
Alallfj — An  instrument  used  with  llie  borer. 

Alalr^rial  man — One  wlio  delivers  out,  and  has  care  ofthe  materials. 
Meat  earth — The  vegetable  mould. 
Mock  /far/— Blende. 
Moorstone — Granite. 
Afundic — Iron  pyrites. 
Needle  or  Nail — A  long  taper  piece  of  copper  or  iron  with  a  copper  point  usfd 

when  stamping  the  liolc  for  blasting,  to  make,  by  its  withdrawal,  an  aperture 

for  the  insertion  ofthe  rush  or  train. 
Owner^s  account  men — Workmen  paid  at  so  much  per  day. 
Pack — To  occasion  the  speedy  subsidence  of  the  ore  in  the  process  of  tossing  or 

chimming,  by  beating  the  keeve  in  which  it  is  performed  by  a  hammer. 
Pair — Gang  or  parly  of  men. 
Parcel — A  heap  of  ore  dressed  and  ready  for  sale. 
Pass — An  o|iening  left  for  letting  down  stuff  to  the  level. 
Peach — Chlorite. 

Pedn  cairn — A  bunch  of  ore  at  a  distance  from  the  lode. 
Pick — An  instrument  of  common  use,  as  well  in  agriculture  as  in  mining. 
Picker  or  Poker — A  hand  chisel  lor  dzhuing,  which  is  held  in  one  hand,  and  struck 

with  a  hammer. 
Pillar — A  piece  of  ground  left  to  support  the  roof  or  hanging  wall. 
Pitch — Limits  ofthe  piece  of  ground  set  to  tributers. 
Pitch  bag — A  bag  covered  with  pil(;h,  into  which  powder  i-r-  put  (previously  to  its 

being  introduced  into  a  damp  hole)  that  it  may  be  protected  from  moisture. 
Pitman — One  employed  to  look  after  the  lifts  of  pumps  and  the  drainage. 
Pituork — The  pumps  and  other  apparatus  of  the  engine-shalt. 
Plat — Ground  taken  away  to  coniain  any  ores  or  deads. 
Plunger — The  piston  or  forcer  of  a  forcing  pump. 
Plunger  lift — The  si  t  of  pipes  attached  to  a  forcing  pump. 

Point  of  the  horse — Tlie  spot  where  the  vein  isdivided  into  two  or  rnorebranches. 
/*o/-7-o2— Pronounced  polrose;  the  pit  linderneath  a  water  wheel. 
Potgrown — Soft  decomposed  granite. 

Prion— 'S>o\\  white  clay,  esteemed  a  favorable  sign  wlien  found  in  a  lode. 
Pril—A  solid  i)iece  of  virgin  metnl,  or  the  button  from  an  assay. 
Produce — Fine  copper  contained  in  100  parts  of  ore. 
Pnrsi-r — The  cashier  or  paymaster  at  the  mines. 
Quaere — A  small  cavity  or  fissure. 

Rack—A.n  inclined  frame  on  which  the  ores  and  slime  are  washed  and  separated. 

26^ 
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Racking— Is  a  proce??  ofseparatinor  small  ore  from  the  earthy  particles  by  means 
of'an  iliclined  wood  frame;  the  impurities  being  washed  off,  and  the  ore  remain- 
ins  near  the  head  of  the  rack  taken  from  thence,  undergoes  tossing.' 

Reed  or  spire — Gorse,  or  other  tubular  vegetable,  into  which  gunpowder  is  put  to 
convev  a  train  from  thesnoff  to  the  charge,  the  reed  being  put  into  the  aperture 
made  by  the  needle. 

Refinins^ — Separating  the  ores. 

Relief— When  one  workman  of  the  same  pair  changes  core,  or  takes  the  place  of 
another. 

Riddle  or  griddle — A  sieve. 

Rising— Y)\g^\n^  upwards. 

RoK — Larsre  stones,  rough. 

Rullers — The  persons  uho  work  the  wheel  barrows  underground. 

Run — When  excavations  fall  together. 

Run  of  a  lode — Its  direction. 

Rush — Used  for  the  same  purposes  as  the  reed  and  spire. 

Seal — A  shale  or  portion  of  earth,  rock,  &c.,  which  separates  and  falls  from  the 
main  body. 

Scovan  lode — A  lode  having  no  gossan  on  its  back  or  near  the  surface. 

Scraper — A  piece  of  iron  used  to  take  out  the  pulverised  matter  which  remains  in 
the  hole  when  bored,  previously  to  blasting. 

Seam — A  horse  load. 

Set — A  number  of  mines  taken  upon  lease. 

Set  of  timber — A  frame  complete  to  support  each  side  of  (he  vein,  level,  or  shaft. 

Set  off— The  part  of  a  connecting  rod  to  which  the  bucket  rod  is  attached. 

Shaft — A  sinking  or  pit  either  on  the  lode  or  through  the  country. 

Shaking  — Washing  the  ores. 

Shammel — When  ore  or  water  is  lifted  part  of  the  required  height  by  one  machine 
or  person,  and  part  by  another. 

Shears — Two  very  high  jiieces  of  wood  placed  in  a  vertical  position  on  each  side 
of  a  shaft  and  united  at  the  top,  over  which  by  means  of  a  pulley  passes  the  cap- 
stan rope.  This  is  for  the  convenience  of  lilting  out  or  lowering  into  the  sliaft, 
tnnber.  or  other  thinsrs  of  great  length. 

Shelf— The  firm  rock. 

Shiece — The  pully  over  which  the  whim  rope  passes. 

Shading — Tracing  round  stones  from  the  vale  to  the  lode  whence  they  were  torn 
by  the  delusre,  or  by  some  convulsion  of  nature. 

Shooting — Shutting  or  blasting;  fracturing  and  separating  by  the  use  of  gun- 
powder. 

Sinking — Di£rgin£r  downwards. 

Skimpings — Skimmings  of  the  light  ores,  &c.,  in  the  dressing  process. 

Slide — A  vein  of  clay  which,  interseciing  a  lode,  occasions  a  vertical  dislocation. 

Slimes — Mud  containing  metallic  ores;  mud  or  earthy  |)articles  mixed  with  the  ore. 

Smelting — Reducing  the  ores  by  means  of  fire. 

Snoff or  match — A  subsiance.  frequently  brown  paper,  or  other  slowly  combusti- 
ble substance,  which  is  ignited  at  oie  end,  the  other  beinsr  in  contact  with  the 
rush  or  train  in  blasting;  the  slow  combustion  is  to  permit  the  escape  of  the  la- 
borers. 

Sollar — A  small  plat  firm  at  the  end  of  a  certain  number  of  ladders. 

Spalling — The  breaking  up  into  small  pieces,  for  the  sake  of  t-asily  separating  the 
ore  from  the  rock,  after  which  it  undergoes  the  proress  of  cobbing. 

Span  Beam — The  horizontal  beam  passing  over  the  whim  in  which  the  upper 
pivot  of  the  perpendicular  axis  moves. 

Stamps — Machinery  for  crushing  the  ores  with  the  presence  of  water. 

Stamp  head— The  iron  weight  or  head  connected  with  the  stamps. 

Standard — The  price  of  fine  copper. 

Stannary  /r/ics— Regulations  for  the  management,  &c.,of  tinners,  administered 
by  equity  judges  resident  in  Cornwall  and  Devon. 

Stem — A  day's  work. 

Slope- Pl  horizontal  bed;  to  slope,  to  excavate  horizontally,  layer  after  layer. 

iS'por— Quartz. 

Spend — To  break  ground;  to  work  away. 

Squat  of  ore — See  Bunch. 

Strake—A  launder,  or  box  of  wood  without  ends,  in  which  the  process  of  washing 
or  tying  is  perlbrmed. 

Strapping  plates — The  iron  plates  by  which  the  connection  rods  are  fastened  to 
each  other. 
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Stream  tin — Tin  ore  found  in  the  form  of  pebbles,  most  frequently  in  vales. 
Streamer.: — The  persons  who  work  in  search  ol'stream  tin. 
Strins- — A  small  vein. 
Stuff— Au\e  or  rubbish. 

Siull. — Timber  placed  in  the  backs  of  levels,  and  covered  with  boards  or  small 
poles  10  support  rubbish. 

Start — When  a  triboter  takes  a  pilch  at  a  high  tribute,  and  cuts  a  course  of  ore, 
he  sometimes  gets  two,  three,  to  five  liundred  pounds  in  two  months;  this  great 
wages  is  called  a  sturt. 

Sump — A  pit;  the  bottom  of  the  engine-shaft. 
Samp-shaft— The  engine- shaft. 

Sumpmen— The  pitman's  assistants;  men  who  attend  to  the  machinery  in  the  en- 
eine-shaft. 

Tackle — Windlass,  rope,  and  kibble. 

Tamping — The  material,  usjally  soft  stone,  placed  on  the  gunpowder,  in  order 
to  confine  its  force,  which  would  otherwise  pass  up  the  hole;  also.,  tiie  process  of 
placing  the  material. 

Tamping  iron  or  bar — Tool  used  for  beating  down  the  earthy  substance  on  the 
charge  used  in  blasting. 

Team. — To  lade  water  in  bowls. 

Tliroim— either  2tp  or  down—Is  when  a  slide  intersects  a  lode,  the  dislocation  be- 
ing shown  by  a  transverse  seciion—  Thrown  up,  is  when  the  undiscovered  por- 
tion of  the  intersected  lode  is  found  to  have  been  apparently  lengthened — 
Thrown  dou-n,  is  the  reverse. 

Ticketings — The  sale  of  ores. 

Timber  m.an — The  man  employed  in  placing  supports  of  timber  in  the  interior  of 
the  mine. 

Tollar — A  person  who  periodically  examines  the  limits  of  ground  producing  tin 
ore  belonging  to  hiaiself  or  (the  lord)  his  employer. 

Ton — The  ton  varies  in  ditferent  district^^:  the  common  ton  is  20  cwt.  ofll2lbs.  or 
2,240  lbs.  In  Cornwall,  the  mining  ton  is  21  cwt.  of  112  lbs.  or  2,352  lbs.  Tin  is 
sold  in  Cornwall  by  the  1.000  lbs.  and  not  by  tiie  ton. 

Tossing  or  Tozing—A  process  consisting  in  suspending  the  ores  by  violent  agita- 
tion in  water,  their  subsidence  being  accelerated  by  packing— the  lighter  and 
worthless  matter  remaining  uppermost. 

Trade — At  tie  or  rubbish. 

Tram,  carriage— The  carriage  (usually  made  of  iron)  used  on  a  tram-road. 

Tram  road — Iron  railroad  way. 

Trploobing—^ee  Tossing. 

Tribute — Proportion  of  the  ore  which  the  work-man  (tributer)  hns  for  his  labor. 

Tributer.s— Men  whose  pay  is  a  certain  proportion  of  the  ore  or  value  of  the  ores 
they  raise. 

Tribute  pitches — The  limited  portions  of  a  lode  which  are  set  to  "a  pair"  of  tribu- 
ters,  beyond  which  they  are  not  lor  the  time  being  permitted  to  work. 

Tymnet  head — The  top  of  a  furnace,  at  which  the  materials  are  put  in. 

Tuj-ned  hoitse—A  term  used  when  a  level,  in  following  branches  of  ore,  is  turned 
out  of  the  original  direction. 

Trunk— A  long  narrow  cistern  or  pit,  in  which  the  ore  and  slime  which  are  mixed 
are  separated  by  the  subsidence  of  the  Ibrmer,  and  the  washinir  oil  the  impuri- 
ties—the inclined  box  in  which  the  ore  and  slimy  impurities  areseparated  in  the 
process  oftrunidng. 

Trunk ing— Process  ofextractingores  from  the  slimes— subsequentiv  the  ores  un- 
dergo the  processes  of  racking  and  tossing. 

Tummals—A  great  quantity;  a  heap. 

Tat  work— Work  in  which  the  laborer  earns  in  proportion  to  the  amount  of  his 
labor;  being  paid  for  driving  at  a  certain  price  per  fathom. 

Tuijere— The  aperture  through  which  the  air  or  blast  is  introduced  into  the  fur- 
nace. 

Tying — Washing. 

UnderLayer—A  jierpendicular  shaft,  sunk  to  cut  the  lode  at  any  required  depth. 

Underlayshaft — Shaft  sunk  on  the  course  of  the  lode. 

Va.n — To  wash  and  cleanse  a  small  portion  of  ore  on  a  shovel. 

Vagh  or  vogle—A  cavity. 

Washing — The  ore  undergoes  occasionally  two  or  three  washings;  the  first  pro- 
cess being  that  of  washing  the  slime  and  earthy  particles  lrom'\h'e  rouo-her  and 
large  stones  of  ore.  " 

Water  in  yb?7i— When  all  the  water  is  extracted. 
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Well — The  lower  part  of  a  furnace  info  which  the  metal  fail?. 

Whim — A  machine  worked  by  horse,  s^team,  or  water,  for  raisin":  ores,  &c. 

Whim  driver — Man  wl:o  attends  to  the  horse  in  the  whim. 

Whim  rope,  or  chain — The  rope  or  chain  by  which  tiie  kibble  is  attached  to  the 

wiixiin^  engine  or  vviiiin. 
Whim  shaft — The  shall  by  which  the  stuff  is  drawn  out  of  the  mine  by  horse  or 

sieam  whim. 
Whip  ami  deny — A  kibble  drawn  to  the  surface  by  a  horse,  tiie  rope  attaching 

one  to  the  other  simply  passing;  over  a  pulley. 
JVinch  or  icinze — Contraction  of  windlass;  the  wheel  and  axle  frequently  used  for 

drawing  water,  &c.,  in  a  kibble  by  a  rope. 
Windbore — The  lowest  pump  in  which  there  are  hole.?  to  admit  water. 
Winding  engine — One  used  to  draw  up  ore,  attle,  &c. 
Winze — A  sinking  on  the  loJe  comnuinicatinj:  one  level  with  another,  for  proving 

the  lode,  or  for  ventilating  such  drivings. 
Woi-k — Ores  before  they  are  cleansed  or  dressed. 
Working  barrel — The  pump  in  which  the  piston  works. 
Working  big — Sufficiently  large  for  a  man  to  work  in. 
yiaicn—A  cavern. 
Zighyi — When  a  small  slow  stream  of  water  issues  through  a  cranny  it  is  said  to 

zighyr  or  sizgev.— {Pry ce.) 

DERBYSHIRE  MINING  TERMS. 

Adit — A  horizontal  level  taken  up  at  the  foot  ol  a  hill,  and  either  driven  on  (he 
Jode  or  to  intersect  ii,  for  un watering  or  draining  the  mine  at  that  level,  and 
also  occasionally  used  for  brinsingout  the  ores.  The  top  adit  is  the  adit  fii;st 
driven,  deep  adit  the  lowest  adit  driven,  air  adit  is  the  adit  driven  purposely  lor 
ventilating  the  mine. 

Arched — Tiie  roads  in  a  mine  when  built  with  stones  or  bricks  are  generally  arch- 
ed; level  drifts  and  horse  roads,  either  when  cut  in  coal  or  in  ether  strata,  are 
formed  arch  fashion  in  the  cutting  for  belter  security. 

Dank  or  benk — The  lace  of  the  (coal)  works  or  place  where  the  miners  are  turn- 
in2-  out  the  coal,  sometimes  called  beidc  lace. 

Bannnster — An  officer  who  superintends  the  lead  mines. 

Bar  mote — A  hall  or  court  in  which  trials  relative  to  lead  mines  are  held. 

Bassit — The  outcrop  of  the  strata,  wlien  a  substance  as  coal  appears  at  the  sur- 
face it  is  said  to  bassit;  also  sometimes  used  to  signify  the  upper  end  of  the 
works,  as  the  bassit  or  upper  end. 

B^arer  or  biaul — A  large  piece  of  timber  to  support  the  cistern  and  pum|)s  in  an 
engine-shaft. 

Baliand — Dusty  lead  ore. 

Belt — A  strap  to  \yhich  is  attached  a  chain,  by  which  coal  miners  draw  the  load- 
ed corves  oicoal. 

Bender — A  piece  of  iron  attached  to  trunks  or  barrels  to  which  the  pit  rope  is 
affixed. 

Bina — Indurate  clay;  a  name  given  by  miners  to  any  indurate  argillaceous  sub- 
stance. 

Binsrhole—K  hole  through  which  the  ore  is  thrown. 

/lins place— The  place  where  the  ore  is  laid  ready  lor  smelling  and  measuring. 

Boring  bit — A  piece  of  siee!  placed  at  the  end  of  the  borer. 

Blast — ^^The  air  introduced  into  a  liirnace. 

Blasting — A  hole  made  with  a  borer  in  which  gunpowder  is  introduced,  which 
bein^'^-onlined,  and  set  fire  to  by  a  match,  forces  oil  a  ])ortion  of  the  rock  or  lode 
— the  process  is  called  blasiin2r. 

Board,  or  Board  gate— An  adit  is  driven  board  when  it  runs  in  a  transverse  di- 
rection (0  the  srain  or  face  of  the  coal. 

Borer,  Aiignr,  or  Drill — A  round  piece  of  iron,  the  one  end  steeled. 

^o?p— SeeBender. 

Boicse—hpiid  ore  as  cut  from  the  vein. 

Breast— TUe  face  of  the  (coal)  workings. 

Bretti-'i  {in  coal  mi)ies)—A  quiintity  of  wood  packed  together,  and  the  interstices 
filled  up  wiih  slack  or  rubbish. 

Bretlis  ^caif  {ditto)— A  way  or  rond  in  the  mine  supported  by  brettises,  built  up 
on  each  .<ide  after  lite  coal  has  been  wrought  out. 

Backer — A  fi  it  piece  of  iron  with  a  wooden  handle  used  for  breaking  or  crushing 
the  ore  by  hand. 
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Bucklers,  or  Tacklers — Small  cliains  put  round  the  coals,  when  loaded  in  corves, 

to  prevent  them  from  lalMn^  ofi'. 
Buddie— A  fi  ame  made  of  wood  and  filled  with  water  in  which  the  lead  ore  is 

washed. 
Bridling — Washinsr  inferior  ore  lead  to  free  it  from  extraneous  matler. 
Bule — A  piece  of  wrought  iron  to  put  round  bucketsor  clack  doors  on  laree  pumps, 

to  hold  them  in  their  respective  places. 
Bunding — Wood  placed  on  which  the  refuse  cutfinps  or  deads  are  thrown. 
Butty — hi  collieries  a  person  who  contracts  to  raise  coal  by  weight  or  measure. 
Cank — Whimstone. 
Cap  or  Lid — A  flat  piece  of  wood  placed  between  the  top  of  the  punch  and  the 

roof  of  the  mine. 
Cat  dirt — A  substance  also  called  toadstone,  beina:  sometimes  clay,  coal,  and 

pyrites  of  iron;  at  others,  a  kind  of  earthy  scoria  not  unlike  lava. 
Chaii — Used  in  drawing?  up  ore  or  coal. 
Chisel— See  Drill. 
Churndrill — A  large  drill  from  four  to  six  feet  long,  commonly  made  with  a  chisel 

point  at  each  end. 
Cleet—A  wedge. 

Clivis — A  hook  with  a  spring  to  prevent  its  unfastening. 
Coesteads — A  small  bi;ilding. 

Cofer — Cofering  is  beating  a  quantity  of  clay  round  the  bricking  in  shall  to  pre- 
vent the  w-ater  coming  through,  and  to  hold  it  back  in  the  strata. 
Colliery  feat///— Superintendent  of  the  colliery. 

Cope — ^To  agree  to  get  lead  ore  at  a  fixed  sun\  per  dish  or  load,  or  other  measure. 
Coper — One  who  agrees  to  get  lead  ore  bv  bargain. 
Corf— A  square  frame  of  wood  to  load  coals  on;  a  kind  of  sledge  used  to  carry  ore 

from  the  miners  at  work  to  the  shaft  bottom. 
Creep— The  weight  ot  the  incumbent  strata  after  the  coal  has  been  partially  work- 
ed out. 
Crib,  or  curb — A  circular  frame  ol  wood,  either  pinned  or  screwed  together,  to 

serve  as  a  inundation  for  the  bricking  in  a  shaft. 
Cross-cuts— Are  lodes  or  levels  driven  in  a  diametrical  direction,  across  the  range 

of  the  vein. 
Crow-bar — A  lever  from  six  to  eight  feet  long. 
Cupelo—A  small  furnace,  worked  by  blast. 
Ctirb-See  Crib. 
Chitting— An  air  course  set  up  at  either  end  of  the  work  after  the  coal  has  been 

wrought  out. 
Crosses  and  holes — When  a  person  discovers  a  vein,  and  has  no  means  to  possess 

it  for  w-ant  of  stowces,  he  marks  the  ground  with  crosses  and  holes,  by  which 

means  he  possesses  it  until  he  can  procure  stowces. 
Z>a??!— Dams  are  made  for  various  purposes  underground,  either  for  holding  back 

water  or  noxious  vapors,  such  as  choke  or  fire  damp.     They  are  generally  built 

either  with  sand  or  clay. 
Dan — A  square  frame  of  wood  to  draw  coals  from  the  work  to  the  main  roads  ua- 

dersround. 
ZJeacZs— Cuttings  ofstone  of  no  use,  attle  or  rubbish. 

Deep  level— The  watercourse  leading  to  the  engine-shaft,  being  always  the  deep- 
est adit  in  the  mine. 
Dial — A  compass  used  to  take  bearings  in  mines. 
Dialling — Taking  the  ditierent  bearings  of  the  various  ways,  gates,  &c.,  in  a  mine; 

surveying. 
Dish — A  measure  containing  fifteen  pints  Winchester  measure. 
Door  in  a  mine — Is  sometimes  used  to  open  and  shut,  to  increase  the  circulation 

of  air. 
Dresser — See  Loading  pick. 

Drift — The  excavation  made  for  a  road  underground. 
Drill — An  instrument  for  borinir  shot  and  other  holes. 

Driving — Cniiing  and  blasting  horizontally,  applie  i  to  making  a  level  or  adit. 
End— An  adit  is  said  to  be  driven  end  when  it  is  in  aline  with  tiie  grain  of  the  coal. 
Ending— An  adit  driven  in  a  direction  with  the  grain  of  the  coal. 
Elve — The  shaft  or  handle  of  a  pick. 

Eace — The  face  of  the  coal  is  at  right  angles  with  the  grain. 
Fang — A  niche  cut  in  the  side  of  an  adit  or  shaft  to  serve  as  an  air  course;  some- 

linTes  a  main  of  wood  pipes  is  denominated  a  fanging. 
Fausted — Refuse  lead  ore  requiring  to  be  dressed  finer. 


302  English  and  Fordgn  Mining  Glossary. 

Fault — An  intersection  of  llie  straJa. 

Peigh — The  refuse  washed  Irom  the  lead  ore. 

Flat — Flat  work.  &.C.,  when  a  vein.  &c.,  is  .horizontal. 

Forks — Pieces  of  wood  used  to  keep  ihe  side  up  in  soft  places. 

Fouiul^r mere— The.  first  tiiirty-two  yards  ol  ground  worked. 

Foimdersha ft— The  first  shaft  that  is  sunk. 

Fnrefield — The  face  or  extent  of  the  workings. 

Fnrefield  end — The  farthest  extremity  of  tlie  workings. 

Freeing — Entering  a  mine  or  vein  in  the  bar-master's  book. 

Fuzze — Straws  or  hollow  briars,  reeds,  &c.,  filled  with  powder. 

Gallery— A  drift  or  level. 

Gate — Road  or  way  underground;  it  has  various  uses,  either  for  air,  water,  or  for 

hrinsring  out  the  mine,  coal,  &c. 
Gin— The  machine  by  which  the  coal  or  ore  is  raised  from  the  mine. 
Gobbing — The  rubbish  remaining  after  the  coal  has  been  extracted. 
Grove — A  mine. 
Gins^oni — Walling  up  a  shaft  instead  of  timbering  to  keep  the  loose  earth  from 

falling. 
Hade — The  underlay  or  inclination  of  the  vein. 

Radings — When  some  parts  of  the  vein  incline  and  others  are  perpendicular. 
Hangbench — Part  of  the  stowces. 

Hanging  side — The  wall  or  side  over  the  vein,  or  to  which  it  hangs. 
Horn — A  line  runninsr  horn  is  at  an  angle  q\'  Ab  deg.  with  the  face  of  the  coal. 
Jackhead  pit — A  well  sunk  inside  the  mine  for  various  purposes. 
Jackhead  pump — The  house  water  pump  of  an  engine  is  sometimes  so  called. 
Jig  pin — 'A  pin  used  to  slop  the  machine  in  drawing  when  necessary. 
Judge — A  stafi'to  measure  underground  work  with — viz.  the  hnleing  in  coal  work. 
Jumpei — A  large  borer,  an  iron  instrument  worked  by  hand,  and  steeled  at  each 

end  like  chisel  bits. 
Kevil — A  sparry  substance  found  in  the  vein  composed  of  calcareous  spar,  fluor, 

and  barytes. 
Kibble — A  bucket  used  for  drawing  up  lead  ore  out  of  the  mine. 
Kit — A  wood  vessel  of  any  size. 
Knits — Small  panicles  of  lead  ore. 
Knockings — Lead  ore  with  spar  as  cut  from  the  vein. 
Knockstone — A  stone  used  to  break  the  lead  ore  on,  but  sometimes  it  is  a  piece  of 

cast-iron. 
Leap — The  vein  is  said  to  leap  when  a  substance  intersects  it,  and  it  is  found 

again  a  lew  feet  from  tlie  perpendicular. 
headings — Small  sparry  veins  in  the  rock. 

Level — An  adit,  gallery,  or  sough;  generally,  the  main  water-course  in  a  mine. 
Lid — See  Cap. 

Limp — An  iron  plate  used  to  strike  the  refuse  from  Ihe  sieve  in  washinir  !e;id  ore. 
Loailing  pick — A  pick  made  purposely  to  cleave  or  rive  up  coals  and  prepare 

them  for  laying  on  the  corves. 
Loch — A  cavity  in  a  vein. 
Lot — A  certain  proportion  taken  as  dues  for  the  lord  of  the  manor,  or  owner  of 

the  mine. 
Maul — A  large  hammer. 

Maundrill — A  pick  lor  various  purposes,  but  generally  used  to  undermine. 
Mear — Thirty-lwo  yards  of  ground  on  the  vein. 
Needle,  or  prick ei — A  thin  rod  of  iron  put  in  shot  holes,  while  they  are  rammed 

up,  ami  which  being  then  drawn  out  leaves  a  hole  into  which  the  match  is  intro- 
duced for  setting  fire  to  the  charge. 
Noger — A  jumper  or  borer;  a  drill. 
Nogs — Square  pieces  of  wood  which  are  piled  on  each  other  to  support  the  roof  of 

a  coal  mine. 
Noper — See  Loading  pick. 

Old  man — Places  worked  centuries  ago,  or  in  former  ages. 
O'erlayer — A  piece  of  wood  on  which  the  sieve  is  placed  afier  wash.ing  the  ore  in 

a  vat. 
Opens— L.nrge  caverns. 

Open  cast — When  a  vein  is  worked  open  from  the  day  or  surface. 
Ore — The  mineral  as  produced  in  a  mine. 
Pack— A  quantity  of  materials,  either  wood  or  coals,  &c.,  piled  up  to  support  the 

roof,  or  for  oilier  purposes. 
Pee — A  piece  of  lead  ore. 
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Pillai — A  support  for  tlie  roof,  oftimber,  stone,  or  other  material. 

Pipe— A  vein  running-  nnliiie  a  rake,  having  a  rocli  rool'and  sole. 

Plumb— k  hne  and  lead  to  measure  with. 

Poling— A  plank  or  piece  ol' wood  to  prevent  earth  or  stone  from  falling. 

Possession— Y^^\en  stovvces  or  wooden  frames  are  placed  on  a  vein  it  is  said  to  be 

in  possession. 
Post— A  pillar  of  coal  or  other  strata  left. 
Pricker— A  dan  piece  ofiron  used  to  make  a  hole  for  the  fuze  or  match  to  fire  a 

blast. 
Pringap — A  variable  distance  between  two  possessions. 
Punch — A  piece  oftimber  used  as  a  support  for  the  roof. 
Pake — An  oblique  vein. 
Pdt^hell — Loo.-e  stones. 

Rib — A  pillar  of  coal  lelt  as  a  support  for  the  roof. 
Picket — See  Fang. 

Killer — A  rocky  substance  which  divides  the  vein. 
Ringer — A  crowbar. 

Rising — A  man  working  above  his  head  in  the  roof  is  said  to  be  rising. 
Roof— The  part  above  tiie  miner's  head;  that  part  of  the  strata  lying  immediately 

upon  the  coal. 
Rubble— See  Ratchell. 

Run — Wlien  the  earth  falls  and  fills  up  the  shafts  or  works,  it  is  said  to  run. 
Safety  fuse— An  excellent  invention,  by  Messrs.  Bickford,  Smith.  &  Davy,  of 

Camborne,  for  the  safe  and  (pertain  blasting  of  rocks  in  mines  and  quarries. 
ScaJ/okl — In  a  mine  a  platlbrm  made,  where  some  miners  work  above  the  heads 

otolhers. 
Scouring  bit — A  bit  attached  to  the  end  of  boring  rods  for  the  purpose  of  extract- 
ing the  rubbish. 
Scraper — An  instrument  to  extract  the  pulverised  rock,  &c.,  from  shot  holes  when 

boring. 
Serin — A  small  vein. 

Seat  or  sole — The  floor  or  bottom  of  the  mine. 
Shaft — A  pit,  the  perpendicular  entrance  to  the  mine. 
Shakes — Fissures  in  the  earth. 
Shift — The  time  a  miner  works  for  one  day. 
Shot — Blasting. 

Sinking — Working  deeper  or  downwards. 
Skep  or  skip — A  square  box  (usually  wrought  iron)  in  which  the  coals  are  sent 

up  to  the  pit's  mouth. 
>S/c!(/ — A  sledge  to  draw  ore  without  wheels. 
S/ipes — Flat  pieces  of  iron  for  the  corves  to  slide  on. 
Slit — A  communication  between  two  adits. 
Smelting — Reducing  the  ore  to  metal. 
Smitham — Small  lead  ore  dust. 
Smut — Decomposed  dark  earthy  substance,  or  coal  decomposed  by  the  air  at  the 

surface  of  the  earth. 
Sole — The  seat  or  bottom  of  the  mine,  applied  to  horizontal  veins  or  beds. 
Sole  tree — A  piece  of  wood  belonging  to  siowces  to  draw  ore  up  from  the  mine. 
Sough — An  adit  or  level  for  carrying  off  the  ivater. 
Spanner — An  instrument  to  turn  screws  with. 
Spindle — A  part  of  the  drawing  stowces. 

Slays — Pieces  of  wood  to  secure  the  pumps  in  the  engine-shaft. 
Slemmer — A  piece  ol'iron  with  which  clay  is  rammed  into  the  shot  holes  to  make 

them  water  tight. 
Slemples — Wood  placed  to  go  up  and  down  the  mine  instead  of  steps. 
Stickings — Narrow  veins  ot  ore. 
Slope — A  piece  of  mineral  ground  to  be  worked. 
Sloping — Cutting  n  ineral  ground  with  a  pick;  working  downwards. 
Slopping — A  dam  of  bricks  or  clay  to  turn  the  course  of  the  air. 
iSVoifce— Drawing  stowcc;  a  small  windlass. 
Strings — Small  veins  of  ore. 
Sto7cces — Pieces  of  wood  of  particular  forms  and  constructions  placed  together,  by 

which  the  possession  of  mines  is  marked;  a  pair  of  stowces  possess  a  mear  of 

ground. 
Sump — A  shaft  under  ground,  a  well  or  lodge  for  water. 
Swalloics — Caverns  or  openings  where  the  water  loses  itself. 
Tackier s—Sm'ixW  chains  to  put  round  t!ie  loaded  corves. 
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IVmrl — A  lonsr  adit  in  a  coal  pit. 

Thurst— The.  vmn  of  the  incumbent  strata  after  the  pillars  and  stalls  are  wroti°;ht 

out. 
Trosrues — Wooden  drains  like  troughs. 
7VoT<6/es— Faults  or  interruptions  in  the  stratum. 
Trunks — Wooden  spouts  to  convey  wimi  or  water;  small  boxes  in  which  rubbish 

or  dirt  is  sent  up  out  of  the  mine. 
Tub — A  cast-iron  cylinder  put  in  the  shaft  instead  of  brickino:,  for  the  purpose  of 

beating'  out  the  water  and  making  it  rise  to  a  level. 
T/^es— Hoops  of  iron  fastened  on  ihe  corves  to  which  the  tacklers  are  affixed. 
Tiirntree — A  part  of  the  drawing  stowces  or  windlass. 
Underlay — When  a  vein  hides  or  inclines  from  a  perpendicular  line,  it  is  said  to 

underlay. 
Vein— Km  substance  different  from  the  rock;  a  rake  vein  is  oblique;  a  pipe  vein 

nearly  horizontal. 
Vat — A  wooden  tub  used  to  wash  ore  and  mineral  substances  in. 
Wash  hole — Where  the  refuse  is  thrown. 
Walling — When  the  road.s  in  the  mine  are  made  with  stone  it  is  called  walling. 

The  side  of  the  mine  or  arangart  is  frequently  called  the  wall. 
Wastes — Vacant  places  left  in  the  jobbing,  on  each  side  of  which  the  rubbish  is 

packed  up  for  the  better  support  of  the  roof. 
Water  holes — Places  where  the  water  stands. 
Weigh  board — Clay  intersecting  the  vein. 
Wedsie — An  iron  tool  to  get  ore,  split  rocks,  &c. 
Whim — An  engine  or  machine  to  draw  ore.  &c.,  worked  by  horses. 
V,'ind  way— A  passage  left  purposely  for  air. 
Wind  bore — The  bottom  pipe  in  a  lift  of  pumps. 
Windholes — Shafts  or  sumps  sunk  to  convey  wind  or  air. 
Windlass— A  machine  used  to  draw  up  ore,  &c. — See  Stowces,  by  which  name 

it  is  commonly  called. 
Windless— A  place  in  a  mine  where  the  air  is  bad  or  short,  is  said  lo  be  windless 

or  airless. 
Yokings — Pieces  of  wood  ascertaining  possession;  stowces. 

SPANISH  MINING  TERMS. 

Abra — A  fissure,  a  considerable  opening  or  cavity  in  the  mountain,  rock,  or  lode. 

Abrohzado — Yellow  copper  ore,  sulphuret  of  copper. 

Acarreadores — Wood  carriers. 

Acero — Si  eel. 

Achicar — To  decrease,  to  diminish;  applied  to  the  diminution  of  water  in  any  of 

the  workings,  lowering  the  water  in  the  shafts,  &c. 
Achicndores—W orkvazn  employed  in  removing  the  water  in  botas. 
Acuha — Die  for  coining. 
Acunacion — Coining. 
Acuhador— One  who  coins. 
Acuiiar—Ho  coin. 

Ademador — A  minin£r  carpenter;  a  timber  man. 
Ademar— To  timber. 

/lf/e?»e— Timber  work  for  supporting  and  securing  the  works  of  the  mine. 
Adobes — Unburnt  bricks  made  of  straw,  earth,  and  dung,  dried  in  the  sun. 
Administradoi — Superintendent. 
Administrucion — Administration,  management. 
/i^?mfi'o?z— Refining. 
J^a^a— Agate. 

Asuafue rte—Aq\^Viiox\\s,  nitrous,  or  nitric  acid. 
Ahondar — To  sink,  to  deepen. 
Ahonde — Sinking  or  driving  downwards. 
J/aia.s^i'ro— Alabaster. 
yi/6a?a7— Mason,  bricklayer. 
Alba  radon— A  dyke. 
yl/Zx/yaWe— White  lead. 
Albergue — A  naniral  hollow,  a  den. 
yl/co/ioZ— Galena,  sulphuret  of  lead. 
Alcribis  n  Tovera — The  tuyere  of  a  smelting  furnace. 
Alear — To  alloy  melals. 
Aleaa'on— The  art  of  alloying  metals. 
Alhondiga— Corn  market  or  public  granary. 
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Alimentos—ln  mining',  an  allowance,  to  mine  owners,  as  subsistence,  until  their 

mines  become  profitable. 
Almacen—fi  store-house,  store-room,  ware-house. 
Almadeneta — A  stamp  head. 
Abnascra — Ruddle,  red  ochre. 
Almud — 12th  part  ofafanega. 
Alquifol — Galena. 
AlquUar — To  hire. 
Alto — The  upper  part. 
Alumbre—A\\im. 
Ambai — Amber. 
Amatista — Amethyst. 
Amianto—Am'\?inih\is. 
Amoldai — To  mould. 
Amonedar — To  coin. 

Amparo — The  maintenance  of  the  le.^al  ris^ht  of  ownership  by  continued  posses- 
sion.    In  minin°:,  this  can  only  be  preserved  by  keeping  a  certain  number  of  men 

at  work  at  certain  periods,  as  determined  by  the  mining  code. 
Anchura — Width,  roominess. 
Angulo — An  ang:le,  a  corner. 
Aiiiimonio— Antimony. 
Aparejo — A  tackle,  a  block  and  fall,  an  apparatus,  a  set  of  harness  for  beasts  of 

burden  or  draft;  a  pack  saddle. 
Apartado — Establishment  for  parting  silver  and  gold. 

Aperos — Utensils;  also  materials,  such  as  gun  powder  and  paper  for  blasting,  &c. 
A  pique — Trobajar  a  pique.    Digging  downwards  in  a  vertical  direction. 
Apolvillados — Rich  ores. 

Apuradores — Men  who  rewash  the  earth  from  the  tinas. 
Arcilla — Clay. 
Arena — Sand. 
Arenilla — Fine  sand. 

Arrastrai — Applied  to  where  veins  unite  and  form  one;  to  drag. 
Arrastre — Mill  for  grinding  ores,  employed  in  the  process  of  amalgamation  of 

silver  ores  and  of  gold. 
Arreador — Horse  driver  for  malacates. 
Arroba — 25  lbs.  Spanish  weight. 
Arriero — A  muleteer. 
Arsenica — Arsenic. 
Asbesto — Asbestus. 
Aserrador — A  sawyer. 
Asei^rm — To  saw. 
Asfcdto — Asphaltum. 

Astillero — Open  forest,  pasture  for  mules,  &c. 
Atacadera — A  rammer. 

Atacador — Rod  for  ramming  in  the  charges  lor  blasting. 
Atajadoi — A  bov  who  attends  the  horses  and  mules. 
Atajo  abierto — Applied  to  a  mine  when  worked  in  the  manner  of  a  quarry,  or  b}' 

an  open  cut  in  a  rock  or  mountain. 
Atargea — Water-course  of  masonry. 
Atecas — Laborers  who  collect  the  water  in  buckets  from  the  planes  of  the  mines, 

in  order  to  pass  it  off  by  the  shafts;  also,  men  who  fill  the  skins  in  the  shafts  with 

w^ater,  mud,  &c. 
Atia^res — Attle,  rubbish;  in  the  mine,  earth  preventing  the  continuation  of  the 

work. 
Atisador — A  stoker,  man  who  attends  the  furnace. 
Audiencia — Principal  tribunal  of  justice. 

Aviado — The  mine  owner  supplied  with  funds  for  working  his  mines. 
Aviadoi — He  who  supplies  funds  for  working  mines. 
Avio — Funds  advanced  for  working  .Tiiaes. 
Avios — Implemei3ts. 
Ayudante — Assistant. 
Azabache — Jet. 
Azanca—A  leat. 
Azarcon — Red  lead. 

Azogite — Quicksilver;  silver  ore  adapted  for  amalgamation. 
Azogue  apolvillado — Very  good  ore  for  ditto. 
Azogue  commune— Common  ore  for  ditto. 
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\zogue  orcUnario—O Ternary  ore  for  amalgamation. 

'\zoo-ue  razo?mWe— Middling  ore  for  ditto. 

Azokueencaldo—Q.u\c\ifi\\weT.  ■    ,      ,■      . 

Azomieria—'Vhe  ware-room,  in  which  quicksilver  is  kept  in  store, 

kzo|?«ero— Anamalsamalor;  person  who  superintends  the  process  of  amalgama- 
tion. 

4zi//re— Sulphur. 

izufreriro — Native  sulphur.  ,  . 

'^ancos— Rock?,  which  intercept  the  vein,  or  cause  it  to  take  aditlerent  direction. 

BanouiUofi—SiooU  on  which  the  marque;as  are  placed. 

^(j^5__The  last  portion  of  quicksilver  applied  to  a  torta. 

Barquina—A  large  furnace. 

Barauines — Forse  bellows.  ,  .  ,     ,      ■  •  •      •    j- 

^Q^^,„— A  bar,  an  iron  crow;  equal  shares  into  which  the  interest  in  a  nune  is  di- 
vided, usually  24  in  number. 

Barra  de  plata—A  bar  of  silver,  usually  about  135  marcs,  or  1,080  ounces. 

Barranca— A  ravine.  ,  .    , , 

jBarre?za— A  drill  or  borer  used  in  blasting. 

^arrenof/ore.s— Miners  who  work  with  the  borer  and  mallet. 

Barrenar— To  bore.  •  .     ■     .      ■      .     i 

Barrenero—A  boy  who  attends  with  the  boring  tools. 

Barrenos— Holes  made  for  blasting. 

Barreta—A  miner's  bar  or  crow. 

Barreteros—YnneTs,  who  work  with  crow  bars,  wedges,  or  picks. 

5ar;-o— Clay,  loam,  mud. 

J?aso??o— Basalt.  .  ,       ,        ,  .  ,  • 

Batea  or  Apuradera—A  bowl  used  in  re-wasliing. 

jBa.ro— Beneath,  low,  lower  part. 

Beneficiar— To  extract  the  metal  from  the  ore;  to  dress  ore. 

B^«/^c?o— Making  the  metallic  contents  of  the  ore  available  by  reduction. 

Beneficio  cZecazo— Reduction  of  ore  by  amalgamation,  conducted  in  a  copper  pan 
over  afire;  hot  amalgamation.  . 

Beneficio  de  /ize/TO— Reduction  of  ore  by  amalgamation,  with  the  addition  ol  trag- 

jB™?'/la'o'f/e  i^aV/c— Reduction  of  ore  by  amalgamation,  in  sheds  or  open  court- 

Blfi^ficio  depella  rfepZafo— Applied  when  a  portion  of  amalgam  of  silver  is  ad- 
ded to  the  mass  under  amalgamation.  .       .        u •  u  •     .      1    r  ■*     7 
5eHp^c/o  f/e /a  co/;)a— A  method  of  amalgamation,  in  which,  instead  of  wiag-i^tra/, 

co/pa  (colcothar)  is  used.    .        ^        ,  ,. 

Beneficio  porfue go— Redaction  of  ore  by  smelting. 
5eri7o— Beryl. 
Bigorneta—A  small  anvil. 
Bi'kornia— An  anvil. 
Bismnl—B'ismulh. 
Bla ndura— iioit,  crumbly  ground. 

^/ew/a— Blende,  sulphuret  of  zinc.  .  ,    •    .,         • 

J?oca— Month,  entrance,  or  pit  of  a  mine;  first  opening  made  in  the  vein. 
5oca7/;ejora— A  shaft  or  boca  to  communicate  with  the  entrance  ot  the  vein  to 

facilitate  the  wrrking.s  ^         .,     .  o-      .•      i    .,, 

7?or7ion;o— Vapor,  or  foul  air;  want  of  ventilation;  sutlocating  heat. 
Boletns— Tickets  of  sale  of  ores;  cheque  tickets;  account  of  charges,  and  produce 

of  one  amalgamation  operation.  „        ,  ^  ,  j    u 

^Qlga—A  purse;  sometimes  applied  to  a  bunch  of  good  ore  of  the  supposed  shape 

of  a  full  purse  or  bag. 

f  0M/?^-pSerity;  fine  weather.  A  mine  in  bonanza  is  in  a  prosperous  state; 
stoppin"- costs,  yieldins:  profit.  ...  n     ■  i 

^orc/e.s— Border;  ore  left  untouched  by  previous  working  in  an  old  mine  work. 

Bordeta—A  small  pillar.  .    .  j     .•  „ 

^orro^sca— Adversity;  foul  weather.  A  mine  m  borrasca  is  in  an  unproductive 
state;  does  not  stop  costs.  .  ,      •    it, 

Bota—A  leather  bag  or  sack,  made  of  one  or  more  ox  skins,  in  which  water  is  lilt- 
ed in  the  mines. 

/?o/a  c/t/C'7— Small  leather  nag.  .  i     lu 

Bota  grande-Saick  made  of  2  or  2*  hides,  used  to  extract  water,  and  worked  by 
horse  whims. 
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BotUla  de  burro — Sack,  or  bag,  made  ofone  neat  hide,  to  extract  water,  and  work- 
ed by  a  burro  or  hand  whim. 

BoLillade  loniu — Small  sack  made  of  one-third  of  a  hide,  to  carry  water  out  of 
pmall  sinkings  on  men's  backs. 

Boveda — Vault,  arch. 

Braceage — Brassage  in  coining. 

Brocidas — Drills. 

/i/'o?!ce— Brass;  gun  metal;  iron  pyrites. 

Biiytron — Furnace  lor  smelting  ores. 

Burilada — A  chip  taken  from  a  mass  of  silver  to  try  whether  it  be  standard. 

Burro — A  hand  whim;  a  windlass. 

^itsra— (Search)  The  right  to  employ  busconet  frequently  claimed  by  the  admin- 
istration and  persons  employed  in  mines. 

Buscones — Tiibutorsor  miners  who  work  on  part  proceeds;  also,  those  who  search 
lor  ores  in  a  metalliferous  district  generally,  or  in  a  mine  for  such  ores  as  may 
have  been  neglected,  and  left  behind  by  others. 

Caballeravgos — Horsekeepers. 

Caballitos — IVten  who  carry  the  mining  captains  or  others. 

Caballo — A  horse;  a  mass  of  the  steril  mountain  rock  immersed  in  the  lode. 

Cdballo  de  tepatate — A  mass  of  barren  rock  interposed  in  a  vein. 

Cadena — A  chain. 

Cajon — In  Peru  and  Chili  two  montons  of  32  quintals  each,  64  quintals. 

Cajon  de  granza — The  pit  to  receive  the  crushed  ore. 

Cajonero — A  lander,  or  one  who  receives  the  bota  or  manta  at  the  shaft's  mouth. 

Ca/— Lime. 

Calde  e.sto;iO— Calx  of  tin. 

Calderas — Boilers. 

Calentadura — The  first  heating  of  the  furnace,  or  putting  the  furnace  into  blast. 

Caliche — Calcareous  matters;  ores  of  a  calcareous  character. 

Ca/ic/ieros— Lime  burners. 

Calienles — Warm  ores  (in  amalgamation)  containing  sulphuret  of  iron  and  cop- 
per, and  no  calcareous  matter. 

Caliza  or  Cal  en  jnedra— Limestone. 

Cat  viva — (iuicklime. 

Cainpistas; — T  ribut  ors. 

Campo — A  pitch,  a  working  in  possession  of  buscones,  or  allotted  to  the  proprie- 
tors or  others. 

Canal— A  spout,  a  canal. 

Candallero—A  socket  deeper  than  thechumacera,  and  used  for  the  same  purpose. 

Canella — Used  to  convey  ihe  fire  to  the  charge  for  blasting. 

Canon — In  a  mine,  a  level,  or  horizontal  gallery. 

CaJioif — Pipes,  tubes. 

Cantera — A  quarry. 

Cantero — Stone  mason;  quarryman;  a  pitcher. 

Caparossa — The  person  in  charge  of  the  sheds  under  which  the  tahonas  are 
worked. 

Capellinas — Large  iron  or  copper  bells,  under  which  the  quicksilver  is  separated 
from  the  silver  in  the  amalgam  by  distillation. 

Carbon — Coal;  charcoal. 

Carbon  de  leha — Charcoal. 

Carbon  de  piedra  or  Carbon  de  tierra — Pit  coal. 

Carboneros — Carriers,  makers,  and  sellers  of  charcoal. 

Carcamo—The  drain  which  carries  otf  the  earthy  matter  from  the  tinas  when 
washmg  the  amalgam. 

CV7T(/f?t///o— Verdegris. 

Carena — An  upright  stanchion  for  supporting  machiner.v. 

Carga — 3S0  lbs.  Spanish;  a  mule  load,  varying  in  the  different  mining  districts;  a 
charge  lor  blasting;  a  lode. 

Carpintero — A  carpenter. 

Carilleros — Ore  carriers. 

Carretilta  de  mano — A  wheel  barrow. 

Carrita — A  wagon  or  cart. 

Carritero—A.  waggoner. 

Casa  de  moneda — The  mint. 

Cascajal — A  gravel  pit. 

Cascajo — Gravel,  rubbish. 

Caso—A  boiler  used  in  iiot  amalgamation. 
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Castillo — The  frame  of  the  starapino:  machine. 

Castina — Fluor,  or  flux. 

Cata — A  mine  of  no  great  depth,  a  pit  made  in  quest  of  the  vein,  a  mine  denoun- 
ced for  trial. 

Catear — To  search  for  new  mines. 

Catero — A  searcher  for  mines. 

Cava — Money  chest,  treasury. 

Caxa  del  tiro — Reservoir  at  the  bottom  of  the  shaft,  sump  of  the  pit,  that  part  of 
the  pit  below  the  deepest  level  driven  from  it. 

Caxo — A  measure  of  ore  containing  many  quintals,  but  varying  in  bulk  at  differ- 
ent places;  at  Potosi,  5,000  lbs.;  a  hand-barrow. 

Coa."one7'os— Landers  at  the  mouth  of  a  shaft. 

Ctbar — To  feed;  to  supply  a  furnace  with  materials  for  smelting;  to  add  quicksil- 
ver to  a  mass  of  ores  under  amalgamaiion. 

Cebo — Priming,  as  of  gunpowder;  a  feed,  as  oats  for  horses;  second  addition  of 
quicksilver  to  the  torta. 

Cedazos — Sieves. 

Cendrada — The  bottom  of  the  refining  or  cupelling  furnaces,  made  of  very  fine 
earth  and  vegetable  ashes  which  have  been  lixiviated;  materials  of  which  a  cu- 
pelling test  is  made;  the  test  itself. 

Cendradilla  o  Galeme — Cupelo. 

Cerro — A  mountain. 

Cestas — Baskets. 

Chapas— Iron  blocks  on  which  the  stamps  fall. 

Charqiieadores — Cart  fillers. 

Charqueo — Filling  the  baskets  by  hand. 

Chichicles — Crystallised  calcareous  or  other  spar. 

Chicuites — Baskets. 

CA//?on— Trabajar  chiflon.  A  phrase,  meaning  the  work  making  way,  both  in 
length  and  depth. 

Chino — Iron  or  copper  pyrites. 

Chumacera — An  iron  socket  for  the  sockets  of  shafts. 

Cielo — Roof  of  a  work,  an  upward  working.  Trabajar  de  cielo,  working  at  the 
roof  or  top  of  the  vein. 

Cilijidro — A  cylinder. 

Cma6no— Cinnabar,  sulphuret  of  mercury. 

Claro— An  open  space  on  the  lode  from  which  ore  has  been  taken. 

CVaro.s— Masses  of  native  metal,  bunches  or  masses  of  ore;  nails. 

Cobalto — Cobalt. 

Cobre — Copper. 

Cobre  en  roseta — Rose  copper. 

Cobriso — An  inferior  kind  of  copper  ore. 

Colero — Assistant  of  the  underground  captain  in  charge  of  the  peonada,  or  account 
of  the  daily  labor. 

Cohete — A  cartridge  for  blasting. 

Collado—A  hill. 

Colorados— Ores  colored  wifti  red  oxide  of  iron.— (See  Pacos.) 

Comillo — A  reverberatory  furnace. 

Coiner  los  pilares—lo  tai<e  away  the  pillars  of  the  lode  which  had  been  left  dur- 
ing the  previous  working  of  the  mine  to  support  the  roof,  and  consequently  to 
abandon  the  mine. 

Comerselos  pilares—The  same  as  comer  los  pa'/ares,  figuratively  to  abandon  a 
mine. 

Compromiso—A  private  engagement  or  undertaking;  also  a  jomt  stock  under- 
taking. 

Conducta—A  convoy  or  caravan,  conveying  the  precious  metals  or  coin  over  land. 

Contra  cielo — A  rise  or  working  upwards. 

Contra  miaa—A  work  of  communication  between  two  mines;  also  an  adit. 

C(jnvenio — A  legal  agreement. 

Contra  tiro — Auxiliary  pit  contiguous  to  a  main  pit  or  shaft,  to  serve  as  a  footway, 
or  for  ventilation. 

Copola — A  cupelling  furnace. 

Cnpos  or  Paxillas—ln  amalgamation,  little  globules  into  which  the  quicksilver 
forms,  when  the  process  is  too  quick. 

Corai— Copper. 

Cnrtar  pilar— To  complete  the  pillar,  and  make  a  cross  passage,  and  to  form  a 
landing-place. 
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Cortar  las  sogas — To  abandon  a  mine;  lit.  to  cut  the  ropes. 

Cost  adores — Wood  cutters. 

CosZa/— Sack  for  ore,  made  of  the  pita  or  thread  of  the  aloe;  a  rammer  or  beetle. 

Cras — An  iron  cage  or  Jrame  used  in  smelting. 

Creston — Out-cropping  of  a  lode;  the  crest  of  a  lode  appearing  above  the  surface 
ot  the  ground. 

Criadero — A  spot  which  is  metalliferous;  a  spot,  a  district,  a  mountain,  a  rock 
where  ores  are  supposed  lo  grow. 

Cr;6a— Perlbrated  leather,  through  which  the  stamped  ore  falls  into  a  pit. 

Cr?.soZ;7o— Chrysolite. 

Cr/s^rt/— Crystal. 

Cristal  de  roca — Rock  crystal. 

Criicero — A  cross  cut. 

Cruzes — The  cross  pieces  of  the  arrastres  or  grinding  mills. 

Criizada — Applied  to  lodes,  (hat  which  is  crossed  by  another. 

Cabo — A  leather  or  other  bucket. 

Cuchara — The  scraper  used  for  extracting  the  pulverised  ore  or  rock  in  the  hole 
made  to  receive  the  charge  for  blasting;  a  spoon. 

Cuchara  de  cuerno — A  sinidi  horn  bowl  in  which  the  earth  of  the  tortas  is  wash- 
ed, in  order  to  ascertain  froui  time  to  time  the  progress  of  the  amalgamation. 

Cuele — The  art  or  effect  of  cutting  or  driving  a  mine;  work  in  any  direction;  the 
distance  or  space  advanced  in  a  mining  work. 

Cuerda — A  rope. 

C?feros— Skins,  generally  of  oxen,  cows,  &c. 

Cuha — A  wedge. 

Curtir — The  operation  of  adding  lime  to  warm  ores,  or  magistral  to  cold  ores  in 
amalgamation. 

Cuerpo — The  lode;  also,  body,  as  cuerpo  de  la  veta.,hody,  or  main  vein  of  the  lode. 

Cuerpo  alto — Upper  branch  of  the  lode;  upper  story  of  a  house  or  store. 

Cuerpo  baxo — Lower  branch  of  ditto;  ground  floor  of  ditto. 

Cufrpo  medio — Middle  branch  of  ditto. 
These  three  terms  are  used  where  a  lode  is  divided  into  three  parallel  branches 

with  the  same  underlay,  as  at  Veta  Grande,  Guanaxuato. 

Dedj — The  ]2th  part  of  a  palmo;  4  i)almos  making  1  vara — 12  dedos— 8  pulgadas, 
or  Spanish  inches. 

Demas i a— S]-)dce  unappropriated  between  mines,  or  otherwise. 

Denuncio — Demmciacion — Denouncement;  a  formal  application  to  the  court  of 
mines  of  the  district,  to  have  a  mine  adjudged  to  the  applicant,  the  workings  of 
which  have  been  abandoned,  or  inefficiently  carried  on  during  the  period  fixed 
by  the  ordinance,  or  which  has  never  been  worked  at  all.  A  person  has  the 
power  of  denouncing  a  mine  which  has  been  unworked,  or  inefficiently  worked, 
or  depopulated  for  more  than  four  months. 

Deputacion  de  mineria — Mining  tribunal. 

Derecho — Straight,  right. 

Derrumbe  or  IJerrumbainiento — The  falling  in  of  the  works  of  a  mine. 

Desaguador — Water  pipe  or  conduit. 

Desagiie — Drainage. 

Desagiies — Outlets  of  every  description  by  which  the  water  is  got  rid  of. 

Descargue — Drau-jng  oti  the  last  contents  of  the  furnace,  blowing  out  the  furnace. 

Descostradores — Men  employed  in  taking  down  any  fragment  which  may  remain 
after  blasting. 

Descubridora  {mind) — The  mine  in  which  the  vein  has  been  discovered,  and 
which  is  entitled  by  law  to  a  Ao\i\)\*i  pertenencia  if  in  a  district  already  worked, 
or  a  treble  pertenpncia  if  in  a  new  district. 

Desfrutar — To  enjoy,  to  have  the  benefit  of  a  mine. 

Z>esmoK/e— Clearing  away  the  surface  of  the  ground;  removing  by  the  pick,  blast- 
ing, or  otherwise,  the  mountain  roi-k,  or  breaking  down  ores. 

Desparho — Plat;  point  of  junction  between  a  shaft  and  a  level  enlarged  for  re- 
ceiving the  ores,  &c.,  to  be  sent  up  the  shaft  to  the  surface. 

Despachadares — Men  employed  in  filling  the  inantas  witli  ores,  &c. 

Despensa — A  store  room  lor  materials  and  tools,  sometimes  also  for  the  quick- 
silver, and  even  for  the  bullion. 

Despuehle — Abandoning  the  mine,  or  omitting  to  keep  the  proper  number  of  hands 
at  work. 

Deslajo — Piece  or  contract  work;  tut  work. 

Destajero~Tnt  workman,  or  one  who  undertakes  to  work  by  contract. 

Diamante — Diamond. 

27* 
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Diqiie — A  dike. 

Echadero—A  plain  where  the  mules  are  loaded,  the  metal  spread  out,  cleaned, 

and  weighed. 
£Jf/(af/o— Inclination,  or  dip  of  the  slope. 
£^e— The  axis  of  a  wheel,  axis  of  a  carriage,  &.c. 
Emholo — A  piston. 
i7/?26o7vascarse— Applied  to  a  vein  which  has  become  barren  at  the  spot  then  in 

work. 
Emparejar — To  level  or  square;  to  harness  cattle,  saddle  them. 
Empleo — The  quantity  of  quicksilver  mixed  with  the  ore  on  any  given  occasion 

for  effecting  the  amalgamation. 
En  bonanza — Yieldina  profitable  returns. 
Encampanar  una  miua — To  cut  off'  the  workings  of  a  mine  on  the  underlay  by 

working  on  the  lowest  works  from  the  neighboring  mine. 
Encapillar— To  form  a  chamber,  or  an  enlargement  of  a  working,  preparatory  to 

driving  another  work  I'rom  it. 
Eafrutos — In  produce,  producing  ores. 
Ensaiinorai — The  first  process  in  amalgamation,  the  act  of  mixing  the  saltierra 

with  the  lama. 
Ensayador — Assayer. 
Ensaye — An  assay. 
Ensayo — A  trial. 

Escaleras—'La.dders  made  of  poles  of  timber,  with  notches  cut  in  them  or  other- 
wise. 
Es  ma  n  il — B 1  e  nd  e . 
Esmeralda — Emerald. 
Esmeril — Emery. 
Espato — Spar. 

Espato  Ca//zo— Calcareous  spar. 
Espato fluor — Fluor  spar. 
Espato  pesado — Heavy  spar;  sulph.  of  lime. 
Espejneio — Mica. 

Espeqiie— The  cross  level  of  the  noria  or  tahona  to  which  the  mules  are  harness- 
ed; a  lever. 
Estacafixa — The  post  driven  into  the  ground,  from  which  the  pertenencia  is 

originally  measured.    Estaca,  means  a  stake. 
Estado — A  statement  or  account. 
Estaho — Tin. 

Estnnque — Pond,  dam  of  water. 
Estoraque — Brown  blende,  sulphuretted  zinc. 
Eaenas— Work  done  by  common  laborers,  such  as  dead  work,  removing  rubbish, 

&c. 
Faenero — Rubbish  earner. 

Fanega—X  dry  measure,  containing  12  celamines,  or  1,599  of  an  English  bushel. 
Fanegada— An  extent  of  land;  90  I-^Srd  fanegadas  are  equal  to  100  English  acres. 
Feldespato — Feldspar. 

Fierros — Stein,  vulgarly  regulus,  from  the  smelting  furnace. 
F/e^e— Freight. 
i^/;«or.^  jaa^o— Fluorspar. 
Fluxo—¥\n\. 

Fondon — A  furnace  for  smelting  ores. 
Fosforo — Phosphorus. 
Fosiles—¥  os^Ws. 
Fragua — A  forge. 

Fries— In  amalgamation,  cold  ores,  those containinsr  calcareous rnalter,  and  there- 
lore  requiring  a  larger  qnaniity  of  sulphuric  acid  from  the  magistral. 
Frente— An  end;  a  forehead;  an  extremity  of  an  adit  or  other  level. 
Frijolillo — A  breccia. 

Fn'.Toles — French  beans,  the  common  food  of  the  country. 
Frut'is — Produce,  ore. 
Fuelles — Bellows. 
Fundidor — A  founder,  a  smelter. 
Fun  licion — Smelling;  al.-o,  the  smelting-house. 
Galena — Galena,  sufphuret  of  lead. 
Galera — A  large  shed,  a  mill-house,  or  grinding-mill;  a  large  building  on  the  floor 

of  which  the  treading  in  of  the  quicksilver  in  amalgamation  lakes  place. 
Galleria — A  gallery;  a  level. 
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G'aZ/os— Small  particles  of  silver,  which  appear  in  the  shape  of  spherules  on  the 
surface  of  certain  ores,  after  they  have  been  strongly  heated;  more  generally, 
however,  applied  to  the  spirting  out  of  the  silver  from  the  assay  button  on  cool- 
ing; also  fine  specimens  of  native  silver,  or  other  rich  ores. 

Gamela — A  large  wooden  bowl. 

Galpeador—A  miner,  who  works  with  the  mallet  or  hammer  in  blasting. 

Granada — Garnet. 

Granito — Granite. 

Grano — A  grain. 

Granos  de  oro — Grains  of  gold. 

Granza — Coarse  particles  of  ore  after  grinding  which  require  to  be  ground  again j 
brayed  ore. 

Granzas — Poor  ores. 

Grasas — Slag  from  the  smelting  furnace. 

Greda — Chalk. 

Grn'ia— Ores  in  the  rough  state,  not  cleaned. 

Greta — Litharge,  fullers'  earth. 

Gualdra — The  large  cross  beam  in  which  the  upper  spindles  of  the  shafts  of  ma- 
chinery traverse. 

Guarda — A  rib  of  different  substance  from  the  rock  or  lode,  which  generally  ia 
upon  the  sides  ot  the  vein,  called  in  Cornwall,  cupels  of  a  lode,  or  backs. 

Guarda  raija — Marks  or  limits  of  the  boring,  or  measurement  of  the  work  done  in 
a  mine;  limit  or  boundary  line. 

Gida — A  mark  directing  to  the  richest  part  of  the  vein. 

Guijarro — Pebble. 

Guijo—T\\e  iron  spindle  of  the  shaft  of  machinery. 

Guixa — Q,uartz. 

HaUililudor—He  who  supplies  money  for  working  a  mine. 

Hachas — Axes,  hatchets. 

Hacienda — Farm;  estate;  establishment  for  reducing  ores. 

Hacienda  de  6e?ie/zci"o— Establishment  for  reducing  ores. 

Hacienda  de  fnndicion — Establishment  for  smelting  ores. 

Haciendero — The  superintendent  of  the  hacienda. 

Hechado — Dip  of  the  lode. 

Herramienta — Tools;  taken  figuratively,  it  implies  a  borer  and  hammerman. 

Hierro — Iron. 

Hierro  colado — Cast  iron. 

Hierro  I abr ado— Wrought  iron. 

Hilo — A  small  vein  or  thread  of  ore  in  a  lode. 

Hilo  de  la  veta — Line  or  direction  of  the  vein. 

Hilos  aZtos— Threads  or  small  veins  of  ore  falling  into  or  proceeding  from  the  up- 
per or  hanging  wall  of  a  lode. 

Hitos  baxos — Threads  or  small  veins  of  ore  proceeding  from  or  falling  into  the 
lower  wall  of  a  lode. 

Hoja.  de  lata—H'm  plate. 

Hoja  de  laton — Sheet  brass. 

Hoja  de  libro^-Fin&\y  laminated  clay — slate;  talc.  Lit.  leaf  cf  a  book. 

Homo — A  (urnace. 

Homo  de  fundicion — A  smelting  furnace. 

Homo  de  magistral — Roasting  stove  for  copper  stove. 

Huaco — A  iiollow. 

Hueco — A  hollow  place. 

Huembas — Small  rough  beams  of  buildings. 

Hiindido — Sunk  in;  workings  which  have  fallen  in. 

Jantilla — A  double-handed  ladle  into  which  the  melted  silver  falls  from  the  eras. 

/asjoe— Jasper. 

Jornaleros — Day  laborers. 

Jorongo — A  small  basket;  also  a  blanket. 

Incorporat — In  amalgamation,  lo  add  the  first  charge  of  quicksilver.  The  term, 
cebur,  is  applied  to  the  adding  the  subsequent  charges;  it  also  means  the  act  of 
mixing  in  thoroughly  the  whole  of  the  quicksilver,  with  the  torta  of  wet  ore. 

Ingenios — Engines. 

Instrumerttos — Instruments,  tools. 

//i<e«f/e«/e— Intendant. 

Interyentor — Inspector,  representing  the  interests  of  the  proprietors  by  whom  ap- 
pointed, or  of  the  aviador, 

Iridio — Iridium. 


312  Enc^lish  and  Foreign  Mining  Glossary. 

Labor — A  worU  from  which  ores  are  extracted;  in  general,  all  work  of  the  mine, 

anil  pspeciully  the  front  work. 
Labnres  'le  hacienda — All  workin.H-i=  in  a  mine  not  let  to  tributors. 
Ladrillera — An  iron  or  stone  mould  in  which  the  melted  silver  is  poured  in  order 

to  form  the  barra. 
Ladritlos — Bricks. 

Z<a?;ia— Slime  or  schlem  from  the  amalsramation. 

Zramero— The  lama  when  merel}'  thickened  by  admixture  with  saltierra. 
Lameros — Lama  pits. 
Laucha — A  sort  of  hard  freestone. 
Lapiz—Bla.cklead. 
Lapiz  encarnado — Red  chalk. 
Laton — Brass. 
Lava — Lava. 
Lavador — A  man  employed  in  washing  the  ore  after  amal;?araation,  or  rather,  in 

cleansin?  the  amalgam. 
Lavaderos — Gold  washings:  washing  vats  or  tubs  for  separating  the  amalgam 

from  the  lama  or  slime. 
Lazadores—'Slen  who  procure  people  to  work  in  the  mine;  also  men  employed  to 

catch  cattle. 
Lena — Fire  wood. 
Lehadores — The  workmen  employed  to  carry  and  serve  the  wood  in  the  smelting 

furnace:  also,  the  wood  cutter;  collectors  and  sellers  of  fire-wood. 
Lenter  nillas — Large  vertical  wheels  of  the  stamping  apparatus. 
Ley — Standard  of  the  metals;  contents  in  pure  silver. 
Ley  de  oro— (Quantity  of  gold  contained  in  the  silver. 
Ley  de  plata — Quantity  of  silver  contained  in  the  ore. 
Libram{e7ito—W  iirrant  for  payment  for  bars  of  gold  or  silver  delivered  at  the  mint, 

or  order  for  funds. 
Lihranza—A.  bill  of  exchange. 
£(?>a— Flux. 

Lima/liira— An  appearance  put  on  by  the  quicksilver  in  certain  stages  of  the  pro- 
cess nf  amalgamation,  which  is  noticed  at  the  edges  of  the  amalgam,  washed  in 

the  bowl  for  making  a  tentadura,  or  trial. 
Z/i?);/j?'a— Clearing  out  of  rubbish  and  ruins  from  the  old  work  in  a  mine. 
Lis— A  particular  state  of  she  amalgam  observed  by  means  of  the  tentaduras,  or 

trials,  in  the  bowl. 
Llano — A  plain,  flat  ground. 
Llerada — Carriage,  transi)ort. 
Llevador — Carrier,  conductor. 
Z/Ocio— Mud. 
Lose— A  flat  stone. 
Lumbrera — An  air  shaft;  an  adit  shaft. 
Jiacero— He  who  has  the  charge  and  direction  of  crushing  and  grinding  the  ore  in 

the  tahonas.  previous  to  amalgamation. 
Macizo — A  solid  untouched  part  of  the  vein. 
Madera — Timber. 

Maestro  herrero — Master  blacksmith. 
Maestro  carpintero — Master  carpenter- 
Masristral — Copper  pyrites,  used  in  amalgamation. 
Matacate—A  horse  whim. 
Malacatero—A  whim  driver. 
Mnlacatedoble,  or  Malacate  senciUo — The  former  whim  has  bags  made  of  two 

ox  hides,  holding  1,250  lbs.  of  water;  the  latter  one  hide,  and  holding  hah  the 

quantity, 
.l/aiz— Indian  corn,  the  principal  food  used  at  the  mines. 
Mannntial—A  spring  of  water. 
Mundadero — Errand  boy. 
7l/a«(/oH— Master  miner  or  overseer. 

ii/anga— Level  divided  for  ventilation;  air  pipes;  a  hag  or  strainer  used  to  separ- 
ate the  quicksilver  from  the  pellci. 
Maws-atte.sa— Manganese. 
Maiita — A  blanket,  or  horse  cloth,  used  to  contain  ores  or  tools  to  be  brought  up 

by  tiie  malacates,  now  replaced  generally  by  sacks  made  of  the  fibres  of  the 

agave,  or  ox  hides. 
Mantp(tr—'\o  raise  ores  from  the  shaft  in  bags  or  manias. 
Manto — A  bed  or  circumscribed  stratum. 
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Maquina — A  machine. 

Maquila — Rate  paid  to  ihe  proprietor  of  a  mill,  or  reduction  work,  for  reducing 

ore  on  another  jmrty's  account;  applied  chiefly  to  reduction  by  amalgamation. 
Maquilero — One  who  dresses  ores  on  hire. 
iMaquinas  de  vupor — Steam  engines. 

Marco — 8  ounces  or  lb.  Spanish,  equal  to  3,552  grains  English. 
Marco  de  oro — 8  ounces  ot'gold. 
Marco  de  plata—S  ounces  of  silver.     The  marco  de  oro,  or  marcodeplatamay  be 

standard,  or  otherwise. 
Marmot — Alarble. 

Marcma — A  rope  to  pull  or  draw  by  as  a  hawser. 
Marqiiesitas — Mundic;  iron  pyrites. 
Martillo—A.  hammer. 
Martriqtiila — A  registry  for  miners,  &o. 
^laza — Stamp  head  lor  pounding  the  ores. 
Media. — A  match  or  fuze. 
Medida — A  measure. 
Mejora — Improvement. 
Mejora  de  boca — A  term  used  when  an  improvement  or  alteration  is  made  in  the 

entrance  to  a  mine. 
Memoria — Weekly  account  of  disbursements  or  mine  e.xpenses. 
Merciirio—Q,ui^ksi\ver. 

Merma — Loss  of  quicksilver  in  amalgamation,  or  of  lead  in  smelting. 
Meson — An  inn  mostly  appropriated  to  muleteers,  &c. 
Metal — Metal;  ore. 
Metal  de  ayuda — Metal  or  ores  added  in  smelting,  to  assist  in  the  reduction  of  the 

silver  ores;  lead,  or  galena,  for  example. 
Metal  pep ena — Selected  and  picked  gold  and  silver  ores. 
Metales  communes — Common  ores. 
Metales  defundicion — Ores  for  smelting. 
Metales  plomosos — Ores  impregnated  with  lead. 
Aletales  poroses — Porous  ores. 
Metapiles — Grindstones  used  in  the  tahonas;  also  pigs  of  copper  used  in  the  hot 

amalgamation. 
Mexquite — Robinia,  or  acacia;  a  wood  much  used  in  mines. 
Minercd— Ore;  mineral;  recently  applied  to  a  mining  district,  formerly  and  still 

called  Real  de  Minas. 
Mineria  deputacion  de — A  tribunal  cognizant  of  mining  matters,  elected  in  most 

cases  by  the  mine- owners  of  the  district. 
Minero — A  miner,  an  underground  agent. 
Mi7iio — Red  lead. 
Modelos — Models. 

Mojon—A  land  mark,  used  to  mark  the  limits  of  pertenencias. 
Molibdena — Molybdena. 
MoUenda — The  act  of  grindinsr  or  pounding  tlie  ores,  sometimes  used  to  designate 

the  ores  ground  "La  Molienda.'''' 
3/o/i?2e^e— Shaft  of  tJiia. 
Molino  or  Mortero — Stamping  mill. 
Molonques — Crystalisaiion  of  silver  ores;  very  rich. 
Montana — A  mountain. 
Monies — Woods. 
Monton — A  heap  of  ore;  a  batch  under  the  process  of  amalgamation,  varying  in 

ditferent  mining  districts.    At  Catorce.  36  quintals;  at  Guanaxuato.  35  quintals; 

at  Real  del  Monte,  Pachuca.  Sultepec,  and  Tascs,  30  quintals;  Zacatecas  and 

Sombrerete,  20;  Fresnillo,  18;  Bolanos,  15;  and  at  Valenciana,  32. 
Mozo — A  man  servant. 
Muestras  Samples. 
Miijla — A  tuyere. 
Natas  0  Escorias — Slags. 
Natron — Native  carbonate  of  soda. 

Negociacion — Business;  undertaking  as  a  mine,  or  set  of  mines,  (See. 
Nicolo — Nickel. 
A7/ro— Nitre. 
Nivel — Level. 

Niveles  de  agua — Water  levels. 
Noria — An  endless  chain  with  buckets  attached,  revolving  round  a  wheel;  it  is 

used  under-ground  for  drawing  water  out  of  the  pozos  or  sinks,  which  are  car- 
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ried  down  to  a  greater  depth  than  the  principal  shaft;  also,  a  comnnon  superfi- 
cial machine  tor  raising  water. 

Obras — Workings. 

Ocre — Ochre. 

Ocre  rojo  or  Ocre  Colorado — Red  ochre. 

Official  de  o/6aw//— Journeyman  bricklayer. 

Official  de  carpintero — Journeyman  carpenter. 

Ojo — Bunch  or  small  spot  of  ore  in  a  lode. 

Ojo  de  polvilla — Spots  of  rich  ore. 

Ojode  vibora — Black  sulphuret  of  zinc. 

Onique — Onyx. 

Opalo — Opal. 

Operanos — Workmen. 

Ordennnzas  de  mineria — Code  of  mining  laws. 

Oro— Gold. 

Oro  de  copela — Fine  gold. 

Oro  empolvado — Gold  dust. 

Orphimento  or  Oripoviente — Orpiment. 

Pacos — Earthy  ores,  consisting  of  oxide  of  iron  mixed  with  various  ores  of  silver; 
when  of  a  red  color  they  are  Irequently  called  colorados;  they  are  generally 
found  near  the  surface. 

Paja — Straw. 

Pula — A  wooden  shovel. 

Paid  ion — Palladium. 

Palanca—  k  lever,  a  pole  on  which  a  weight  is  supported  by  two  men. 

Palansa  de  hierro — Crowbar. 

Palmo — Quarter  of  a  vara  or  Spanish  yard. 

Panino — The  ground  or  country  through  which  the  lode  runs;  also,  the  matrix. 

Panizo — Hornstone. 

Parada — A  reliefer  change  of  men,  mules,  or  horses. 

Parcionero — A  partner  in  the  mines. 

Parihuela — A  letter. 

/*ar?/c/o— Division  of  ores  betw-een  the  owners  and  buscones. 

Pasta — Uncoined  silver. 

Patio — A  yard;  court;  floor  of  a  court  on  which  the  ores  pass  through  the  process 
of  amalgamation. 

Patio  de  amalsamacion — Amalgamation  court. 

Pegador — Man  who  sets  fire  to  ihe  matcties  for  blasting. 

Petla — The  silver  mixed  with  quicksilver  when  all  tlie  latter  metal  has  been  for- 
cibly pressed  out,  except  the  portion  which  can  only  be  separated  by  distillation. 

Peltre — Pewter. 

Peones — Native  laborers  or  assistants;  day  laborers. 

Pepena — Picked  ore  of  the  best  quality;  rich  ore. 

Pepenado — Cleaned  ores. 

Pepenadores — Cobbers,  cleaners,  and  classers  of  the  ores. 

Pepitas — Small  grains  ol  native  silver  or  gold. 

Peritos — Intelligent  or  practical  persons  selected  as  arbitrators  to  decide  scientific 
or  practical  questions  or  disputes,  or  to  determine  the  underlay  of  veins  prior  to 
fixing  the  limits  o{ ihe  pertenencias. 

Perlamarfrarita— Pearl. 

Pertenencia — Extent  of  200  varas  upon  the  course  ofa  lode  to  which  a  title  is  ac- 
quired by  denunciation;  the  breadth  varies  according  to  the  underlay  of  the  vein 
I'rom  112-2  varas  to  200  varas. 

Peso — A  dollar;  any  weight. 

Petlanques— Cry {i\?i\'\s-Anons  of  siver  ores;  also,  silver  ores  which  are  very  con- 
spicuous in  the  matrix;  for  example,  peilanque  Colorado  is  the  red  antimoniai 
silver,  whether  crvstulised  or  otherwise. 

Pez—Vnch. 

Pico — A  miner's  pick. 

Piedra — Stone. 

Piedra  de  /o^j^e— Touchstone. 

Piedra  cornea — Hornstone. 

Piedra  iman — Loadstone. 

Piedra  podrida — Rotten  stone. 

Piedra  pomez — Pumice  stone. 

Piedrasde  mano—Gooil  pieces  of  ore,  sometimes  carried  up  by  hand,  and  often 
assigned  to  jjIous  purposes. 
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Piedras  preciosas — Precious  stones. 

Pilares  or  Pilarejas — Tlie  pillars  of  a  mine. 

Pileta— A  irou^h;  the  hollow  basin  before  the  smeUins:  furnace  into  which  the 
metal  flows;  tank  or  small  reservoir  underground  to  collect  the  water  of  infil- 
tration. 

Piha — The  cake  of  silver  left  after  the  quicksilver  has  been  distilled  ofT, 

Pinta — The  appearance,  whether  favorable  or  unlavorable,  of  a  fragment  detach- 
ed from  tlie  lode;  the  mark  of  particular  metals  by  which  their  value  is  recog- 
nised according  to  their  appearance  to  the  eye. 

Pintra — To  exhibit  pintas,or  indications  of  ores. 

Pirites — Sulphuret  of  iron. 

Piso — The  bottom  or  floor  of  a  work. 

■Pison — A  rammer. 

J^itd — Thread  made  of  the  fibre  of  the  agave  or  maguey. 

Pizarra — Slate. 

Plan — .A.  bottom  working,  or  working  driven  from  the  bottom  of  a  level,  adit,  &c. 

Plniicha — Pigs,  as  plancha  de  ploino,  pigs  of  lead. 

Plata— ^'iW&v. 

Plata  de  ley — Standard  silver. 

Plata  parda  azule  y  verde — Muriate  of  silver  of  different  colors. 

Plata  piiia— Silver  after  distilling  off'  the  mercury. 

P/a/iHa— Platinum. 

Pleito — A  law  suit. 

P/omo— Lead. 

Plumosos — Applied  to  ores  containing  lead. 

Poblar— To  set  on  workmen  in  any  mine. 

Poh'illones — Rich  ores. 

Polvillos — Applied  to  ores,  tender,  rich. 

Poivillos  bueiios— Good  ores  of  the  kind.  , 

Polvo— Dost. 

Polvora — Gunpowder. 

Polcnrilla — Black  silver,  disseminated  sulphuret  of  silver. 

Po/:^//o— Porphyry. 

Pofaca— Potash. 

Pozo — A  sink  on  the  inclination  of  the  vein;  a  pit,  a  well. 

Presa — A  dam. 

Protocolo — Minutes. 

Pueble — Actual  labor  in  the  mine  with  the  number  of  w^orkmenatleast  prescribed 
by  the  mining  laws. 

Paertas — V'ery  strong  rock  which  conceals  the  vein,  and  which  requires  blasting 
ere  the  vein  is  discovered;  also  doors. 

Pulgada — An  inch. 

Quadrado — A  square. 

Quajado — Dull  lead  ore, 

Quarzo — Gluartz. 

Q,uehrada — A  ravine. 

(^.uehradores—Cohh&TS  or  breakers  of  the  ores;  men  who  break  up  the  ores  on  the 
surface. 

Quemadero — Burning  house  or  place. 

Quemazon — The  barren  scorched  appearance  of  the  crest  of  ametalliferovis  lode 
protruding  from  the  purface  of  the  mountain. 

Quilate — Synonymous  with  carat;  for  example,  gold  of  22  quilates  contains  22-24th 
parts  of  pure  gold,  just  as  the  Enjriish  standard  gold  of  22-24th  parts  of  pure 
eold.     The  quilate  is  divided  into  4  granos  Spanish. 

Quintal — 4  arrobas  or  100  lbs.  Spanish,  equal  to  101  45-100  lbs.  English. 

Quita  pepena — A  man  who  stands  at  the  mouth  of  the  shaft  to  see  that  none  of 
the  metal  is  stolen. 

Ramo—A.  branch  from  the  main  vein. 

Rancho — A  detached  farm-house  and  ground;  the  house  is  often  nothing  more 
than  abut. 

Raya — Weekly  account  of  the  mine  expenses. 

Ruyadnr — Clerk  who  keeps  account  of  the  workmen's  time,  the  stores  received, 
&c.,  &c. 

Real — l-8th  of  a  dollar;  a  mining  district. 

Real  de  minas — The  term  generally  applied  to  a  mining  district;  although  Mine- 
ral de  Minas  is  also  now  used. 

Reala—A  rope  about  as  thick  as  a  finger,  or  larger,  used  as  lashings  to  cargas. 
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Reatilla — A  single  twisted  smaller  rope. 

Rebaxe—A  working  down  of  high  ground. 

Beboltiira—A  mixture  of  the  ground  ore  with  the  usual  re-agenis  or  fluxes. 

Rebosadero — Crest  of  a  vein. 

Recina — Rosin. 

Recuesto — Inclination  of  a  vein. 

Regadoi — One  who  has  a  right  to  a  certain  share  of  water  for  irrigation. 

Registrar — To  get  an  entry  made  by  the  proper  officer  of  a  party  taking  posses- 
sion ol'a  new  mine. 

Registro — An  entry  as  above  described. 

Reliz — The  wall  of  the  vein. 

Remolino — Mass  or  bunch  of  ore. 

Rendirse — In  amalgamation,  said  of  a  torta  when  the  amalgamation  is  complete. 

Repasador — Laborer  who  treads  the  quicksilver  into  the  ores  under  amalgamation. 

Repasar — The  mixing  together  of  the  ore,  quicksilver,  and  other  ingredients  in 
the  wet  slate,  in  order  to  extract  the  metal;  to  work  the  quicksilver  into  the  tor- 
tas  of  ore  under  amalgation,  done  by  treading  them  with  mules  or  men. 

Rescatador — Ore  purchaser. 

Rescatc. — Public  sale  of  ores. 

Retortas—Retons. 

Riu—A  river. 

Riscos—Crys\a.]s. 

Rosidei — Ruby  silver;  red  antimonial  ore. 

^j<6/— Ruby. 

^iierias— Wheels. 

Rinnbo — Point  of  the  magnetic  compass. 

Rumbo  de  La  vela — Line  or  direction  of  the  vein. 

Saca — The  ore  obtained  from  a  mine  in  a  given  space  of  time. 

Sacabocados — Punches. 

Sacabuches— Hand  pumps. 

Sa/-Salt. 

Sala— The  principal  room  of  a  hacienda,  or  any  other  building. 

.Sa/iire— Saltpetre. 

Sal  mineral— Mineral  salt  for  amalgamation. 

Sal  tierra — Impure  or  earthy  salt. 

Salineros — Applied  to  ores  requiring  much  salt  in  amalgamation, 

Salones — Saloons,  large  halls,  hollows,  or  cavities  in  a  iode. 

Sangria — Letting  off  water  by  piercing  the  rock  or  other  substance  which  dam- 
med it  in. 

Sanguinaria — Blood  slone. 

Scrape — Blanket,  the  usual  dress  of  miners. 

Sebo — Tallow  or  suet  used  for  machinery,  &c. 

Sierras — Saws;  chain  of  mountains. 

Silla — A  saddle;  a  leather  which  passes  over  the  men's  shoulders  to  protect  them 
in  carrying  the  ore. 

Sitio  de  laboi — Land  measure,  5,000  varas  in  diameter. 

^o6ra?2^e— Surplus,  profit,  residue. 

Socabon — An  adit  or  water  level  driven  from  the  earth's  surface,  either  on  the 
course  of  a  lode,  or  to  intersect  it. 

Sosa — The  rope  to  \vhich  the  bota  is  attached. 

Soguilln— The  rope  for  the  botillas  de  burro,  botas  chicas,  or  mantas. 

SoldaduraSolder. 

Soliman— Corrosive  sublimate. 

,Som6ra— Shade;  erey  tinge  of  certain  ores  or  matrices  of  ores. 

Soto  minero — Sub-miner. 

Soplele—A  blow-pipe. 

Sitcino — Amber. 

Tablas— Planks. 

Tahoiia — A  mill  of  small  horizontal  stones. 

Tajadera—W edg,e  to  break  the  tinas. 

Tajo—A  (;ut. 

Tajo  abierto — An  open  cut. 

Talco — Talc. 

Talega — Ba^s  of  dollars,  containing  1,000. 

Tanda — Task;  compulsory  labor;  days  appointed  for  working  the  mine;  duration 
of  the  period  in  which  a  regador  is  entitled  to  use  running  water  for  irrigation. 

Tanque — Tank  or  artificial  pond. 


English  and  Foreign  Mining  Glossary.  317 

Tantalio — Tantalum. 

Tapa  ojos— Bandage  for  the  eyes-,  used  to  cover  the  eyes  of  mules  when  treading 

the  ore  in  the  patio,  or  elsewhere. 
Tarea—A  task;  also  a  certain  quantity  of  wood  for  fuel;  the  quantity  cut  upon  one 

task. 
Tejamanil — Shingle  for  roofing. 
Tejo — Cake  of  metal. 
TeLlurio — Tellurium. 

Tenatero — Ore  carrier  from  the  workings  to  the  surface,  or  to  the  despacho  only. 
Te/ia/es— Sacks  made  of  pita,  or  hide,  for  raising  the  ore  on  men's  shoulders;  large 

leather  or  coarse  linen  bags,  in  which  the  lenateros  remove  the  ores  and  ruD- 

bish. 
Tentadura — An  assay  or  trial. 
Tepetate — Rubbish  remaining  after  cleaning  the  ores;  also  applied  to  all  the  earth 

of  the  mine  which  contains  no  metal;  barren  rock  through  which  the  ore  runs. 
Terquesite — Native  carbonate  of  eoda. 
Terreros — Heaps  of  attle  and  rubbish  from  the  mine. 
Tersoreria — Treasury. 

Testera — A  dyke  interrupting  the  course  of  a  lode. 

Texear  bien  en  horno — When  the  litharge  is  thrown  out  from  the  furnace. 
Tienda  de  raya — A  shop  at  which  the  miners  obtain  Aveekly  credit. 
Tierra  pesada — Barytes. 
TieTV'os — Earths,  applied  to  ores,  earthy,  poor. 
Tierras  apolvillados — Ores  a  degree  inlerior  to  azoguee  apolvillados. 
Tierras  comviunes — Common  earthy  ores. 
Tierras  de  morlero — Poor  stamped  ores. 
Tina — A  vat  or  jar. 
Tiro— A  shaft. 

Tiro  de  midas—A  set  of  mules. 
Tiro  general — The  principal  shaft. 
Titanio — Titanium. 
Tornero — A  wooden  vat. 
Torta — A  certain  quantity  of  ore  under  amalgamation  forming  one  heap,  which 

being  of  a  flat  shape  is  called  a  torta  or  cake. 
Torta  rendida — Amalgam  ready  to  undergo  the  washing  operation. 
Trementina — T  urpentine. 
Triangulos — The  cogs  of  the  stamps. 
Tribunal  de  mineria — Mining  tribunal. 
Trompeto — A  small  malacaie. 
Tuns:stena — Tungsten. 
Tz^rSo— Turf,  peat. 

Turbit  mineral — Yellow  oxide,  or  sulphuret  of  mercury. 
Uranio — Uranium. 
Vapor — Steam;  foul  air  in  a  mine. 
Vara— A  Spanish  yard,  equal  to  33  inches  English  nearly;  109  30-lOOth  varas,  equal 

to  100  English  yards. 
Velador—A  watchman  who  takes  care  of  the  mine  day  and  night;  an  under  miner. 
Velas — Candles. 
Vena  or  Veta — A  vein  or  lode;  it  is  called  mania  (a  cloak)  when  it  is  a  bed;  da- 

radn  (upright)  when  it  is  vertical  or  nearly  so;  echada  (inclined)  when  it  has  a 

certain  dip  or  inclination;  obliqua  (oblique)  when  it  goes  in  that  direction  through 

the  mountain;  serpenteada,  when  in  a  serpentine  direction;  soda  (companion) 

when  it  is  joined  with  another;  rama  (branch)  when  it  proceeds  from  the 

main  vein. 
Verde  tierra — Verdfter. 
Vermellon — Vermilion. 
Veta  madre — The  mother  or  principal  vein. 
Vidrio — Glass. 

F?g-as— Beams,  split  or  sawed  timber. 
Vitriolo — Vitriol. 
Vitriolo  azul — Blue  vitriol. 
Vitriolo  bianco — White  vitriol. 
Vitriolo  verde — Green  vitriol  or  copperas. 
Voladoras — Grinding  stones  of  the  arrastres. 
Vuelta — The  glow  of  the  silver  in  cupellation  when  the  last  film  of  oxide  of  lead 

suddenly  separates  and  disappears. 
Xabon — Soap;  a  peculiar  description  ofores. 
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Xabones  buenos— Good  ores  of  the  above  description. 

Xacal—A  hut  in  which  ores  and  tools  are  kept. 

Yesca—Xinder  or  touchwood. 

Yeso — Sulphuret  of  lime. 

Yunque— Anvil. 

Zacate— Maize  straw  or  grass  given  to  the  mules. 

Zanca—A  ditch. 

Zurron—A  saclc  made  of  leather;  Cochineal  is  packed  in  zurrones. 

FRENCH,  SPANISH,  AND  GERMAN  SMELTING  TERMS. 

Contractions. — Fr.  French;  Sp.  Spanish;  Gm.  German. 

Cp.  Copper;  SI.  Silver;  Ld.  Lead;  Tn.  Tin;  Ir.  Iron. 

Absfrich—Gm.  sL;  impure  brown  litharsre,  in  silver  refiningf. 

Abzus-—Gm.  si.;  sulphurated  litharge  dross,  in  silver  refining. 

Affine^rie—Fr.;  refining  metals. 

Arastre—S,p.  si.;  crushing  mill. 

Aspiratexir  (fourneau)—Fr.-,  air  or  wind  furnace. 

'Alltel — Fr.;  the  fire  bridge  of  the  air  furnace. 

Battitiires—Fr.;  forge  scales  of  oxide  of  iron. 

Bleistein—Gm.  Id.;  regule  from  coppery  (&c.)  lead  ores. 

Blicksilber—Gm.  si.;  crude  silver,  from  silvery  lead,  not  quite  fine. 

Brandsilber—Gm.  si.;  refined  silver,  from  silvery  lead. 

Brasque—F V .•■,  lining  of  close  beaten  charcoal. 

Corf??ii'es—Fr.;  metallic  soot;  sublimate.  .,..„., 

Capelline — Sp.  si.;  the  iron  bell  under  which  the  silver  amalgam  isdistillea  down- 
ward.—See  Pina.  .      „       ., 

Carcasses — Fr.  si.;  coppery  residues  of  liquiation  for  silver. 

Castine—Fr.  ir.;  limestone. 

Centner— Gm.;  proportionate  weight  of  100;  whether  pounas,  ounces,  lotlis,  or 
grains.— See  Loth. 

Che7nise—Fr.;  lining  of  a  furnace. 

Cingler,  Cinglage—Fr.  ir.;  shingling. 

Crasses—Fr.;  clots,  dross. 

Creuset—Fr.;  crucible;  receiving  pit  of  a  furnace. 

Cuivre  Ampoide—Fr.  cp.;  crude  copper  ready  for  refining  called  "pimple  copper.'^' 

Cuivre  en  Grains— Fr.  cp.;  beanshot  copper. 

Cuivre  en  Plumes— Fr.  cp.;  feathershot  copper. 

Cuivre  Noir—Fr.  cp.;  coarse  copper  for  refining. 

Dame — Fr.  ir.;  the  front  hearth  stopper  of  the  high  blast  furnace. 

Darrlinsre—Gm.  si.;  copper  residue  from  silvery  copper,  sweated  out  by  lead. 

Decrassl-i ge—Fr.;  skimming,  cleaning. 

J)unnstein—Gm.  t\).;  poor  copper  regule. 

Eclair— Fr.;  the  "brightening"  of  fine  silver  in  cupellation. 

Erzmehle—Gm.;  grour]d  ore. 

Etain  en  larmes—Fr.;  erain  tin. 

Fallung — Gm.;  precipitation  in  watery  solution. 

Floss-ofen—Gm.  ir.;  the  high  blast  furnace. 

Fonte — Fr.;  cast  metal;  generally  cast  iron. 

Fonte  crite — Fr.;  fusion  ol'regule  from  raw  ore. 

Fourneau  a  manche — Fr.;  low  blast  furnace. 

Foyer — Fr.;  fire-hearth  of  a  furnace:  focus. 

Fraisil—Fr.;  broken  small  charcoal. 

Frischstuck—Gm.  si.;  silvery  lead  eliquiated  from  silvery  copper  ere. 

Gahreise7i—Gm.;  the  iron  rod  lor  drawing  the  sample. 

G ahrkupfer— Gm.;  refined  copper. 

Gahrost—Gm.;  the  copper  after  the  last  roasting. 

G ahrpr oof— Gm.;  refining  test. 

Gahrschlas—Gm.;  refinery  slag. 

Gahrspan—Gm.;  the  refining  assay  sample. 

^j//'rH;''///—Gm.;  arsenic  soot. 

Heller— Gm.;  a  weight,  ^  pfennige;  about  7  grs.  imp!.— See  Pfennige. 

Iluuille  Grusse—Fr.;  bituminous  coal. 

Houille  Sechc—Fr.;  coal  little  or  not  bitu.Tiinous. 

Hutte—Gm.;  foundery;  kiln;  smelting  furnace. 

Hnttenwerke—Gm.;  smelting-house. 

Kornig—Gm.i  crainy,  as  grob-kornig,  coarse-grained. 
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Krummofen — Gm.;  low  blast  furnace. 

Kupferleg — Gm.;  regule  from  bleistein,  roasted  with  quartzy  copper  ores,  &c. — 
See  Bleistein. 

Kwpferstein — Gm.;  regule  from  coppery  lead  ores,  twice  roasted. 

Laitiers — Fr.;  fusible  slags. 

Lama — Sp.  si.;  fine  ground  ore,  ore  mud. 

Lin^otiere — Fr.;  ingot  mould. 

Loth — Gm.;  a  standard  weight  about  ^  ounce  impl. 

Loupe— Fr.  ir.;  the  ball  or  bloom  from  the  puddling  furnace. 

Magistral — Sp.  si.;  roasted  copper  ore,  lor  mixing  in  the  amalgam  heap. 

Matte— Ft.;  regule,  melted  suiphuret. 

Mineral — Fr.;  ore. 

Monteros — Sp.  si.;  stampers. 

MontonSp.  si.;  small  heaps  of  ore  mud,  for  amalgamation. 

Niederschlag — Gm.;  precipitate. 

Noyer — Fr.  si.;  the  assay  being  covered  with  unabsorbed  litharge. 

Offenbruch — Gni.;  metallic  soot  or  sublimate. 

Paillasse — Fr.;  the  bed  of  a  furnace. 

Patio — Sp.  si.;  amalgamation  floor. 

Pfennige—Gm.;  a  weight,  l-16th  loth.— See  Loth. 

Pina—'S>[).  si.;  piles  of  amalgam  for  distilling  down  the  mercury. 

Plata  PijiaSp.  si.;  the  porous  silver  cakes  left  after  distilling  down  the  mercury. 

Plomb  cV  CEuvre — Fr.  si.;  silvery  lead  for  refining. 

Pocherz — Gm.;  poor  ore. 

Pousses — Fr.  si.;  iusion  with  nitre,  to  scorify  the  copper,  &c.,  and  leave  the  silver. 

Quintal  Metrique—Fr.;  100  kilogrammes,  nearly  217  imperial  pounds. 

Qidntlein—Gm.;  a  weigh  i  loth,  or  l-16th  ounce.— See  Loth. 

Rable — Fr.;  i  abble;  a  toothless  iron  rake,  for  skimming,  &c. 

Raffinage — Fr.;  refining. 

Rafraichissage — Fr.  si.;  melting  the  silvery  copper,  &c.,  with  lead,  to  extract  the 
silver. 

Refractaire — Fr.;  fireproof. 

Ressuage—Fr.  si.;  sweating  out  the  lead  for  eliquiating  the  silver  from  silvery 
copper,  dec. 

Reverbere — Fr.;  reverberatory  (furnace.) 

Ringard — Fr.;  iron  rake  for  stirring  melted  metal. 

Rocker — Fr.  si.;  the  "branching"  thrown  out  by  fine  silver  in  cooling. 

Rohstein — Gm.;  copper  regule,  first  fusion. 

Rondelle — Fr.;  the  round  cake  of  rosette  copper. 

Rosette— Ft.  cp.;  refined  copper,  coated  with  bright  red  oxide,  by  plunging  hot 
into  water. 

Rosten — Gm.;  roasting. 

Rost-stadeln—Gm.;  enclosed  roasting,  sometimes  called  "case  roasting." 

Rotissage — Fr.;  roasting. 

Rustine—FT.  ir.;  backstone  of  the  high  furnace  hearth. 

Saigerdorn—Gm.  si.;  the  coppery  residue  from  darrlinge,  (which  see,)  after  sweat- 
ing out  most  of  the  lead. 

Saigergasse—Gm.  si.;  eliquiation  gutter,  to  draw  off  the  eliquiating  lead  from  sil- 
very copper.  &c. 

SaltierraSp.  si.;  salt  earth  (containing  12  or  13  per  cent,  salt)  for  mixing  in  the 
amalgamation  heap. — See  Torta. 

Saumoyis — Fr.;  blocks  ofmelai,  especially  tin. 

Schachtofen—Gm.  ir.;  high  blast  furnace. 

Schlacke — Gm.;  slag,  scoria. 

Schlackstein—Gm.  cp.;  very  poor  regule,  chiefly  iron  and  sulphur. 

Schlamm—Gm.;  fine  ground  ore. 

Schlich—Gm.;  fine  ground  ore;  ore  mud. 

Scories — Fr.;  metallic  slags. 

Seiseruns — Gm.;  eliquiation. 

Spadele—FT.;  shovel  for  turning  the  roasted  ore. 

Speise — Gm.;  metallic  sediment  from  cobalt  glass,  contains  nickel. 

Speissig—Gm.;  fibrous,  as  klar  speissig,  fine  fibrous. 

Spleiss-ofen—Gm.  cp.;  split  lurnace;  refilling  furnace  with  two  receivers. 

Spurrost — Gm.  cp.;  regule  after  three  roastings. 

Spiirr.^tein — Gm.;  the  spurrost  melted. 

Stahlsteiii — Gm.;  crude  steel  from  the  ore. 

Stofferz—Gm.;  pure  ore. 
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Stuckof en— Gm.;  half-hish  blast  furnace. 

TeUersilber—Gm.  si.;  silver  left  from  distillation  of  the  amalgam. 

Titre — Fr.;  the  proportion  of  precious  metal  in  an  alloy. 

Tole—Fr.;  sheet  iron. 

TortaSp.  si.;  the  great  flat  heap  of  silver  ore,  for  amalgamation. 

Trapiche — Sp.  si.;  grinding  mill. 

Treibheerd — Gm.  si.;  refining  furnace. 

Treibscherhen — Gm.  si.;  large  compact  cupells;  roasting  tests. 

Triage — Fr.;  sorting,  pick'ng. 

Trockene  Schneiduns—Gm.\  separation  by  fire. 

Trompe — Fr.;  water  olowing  engine. 

Tuyere — Fr.;  lube,  blast-pipe. 

Usine — Fr.;  smelling  house. 

Verquicken — Gm.;  amalgamation. 

Verschlacken — Gm.;  scorification. 

Wismuth  Graupen — Granular  bismuth,  eliquiaied  from  the  ore. 
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The  Board  respectfully  refer  to  the  accompanying  report  of  tlie  su- 
perintendent of  motive  power,  for  a  more  detailed  statement  of  the 
operations  of  the  road. 

The  main  line  of  canal  was  opened  for  navigation,  on  the  11th  of 
March,  and  continued  in  operation,  with  but  few  slight  interruptions, 
until  the  occurrence  of  the  flood  of  the  7th  of  October. 

The  Eastern  division  sustained  very  little  injury  from  the  floods. — 
Conewago  and  Stony  Creek  aqueducts  received  new  superstructures, 
and  were  widened.  The  other  necessary  repairs  mentioned  in  the 
last  estimates,  were  all  made  during  the  year.  The  re-buildnig  of 
Clark's  Ferry  bridge  has  been  completed,  at  a  cost  of  thirty-six  thou- 
sand and  ninety-eight  dollars  and  fifty  seven  cents,  being  eight  hun- 
dred and  seventy-four  dollars  and  eighty-two  cents  less  tlian  the  esti- 
mate. 

The  Juniata  division  suff'ered  more  severely  from  the  flood  than  any 
other  portion  of  the  lines  of  canal.  The  river  rose  thirty-three  feet  at 
some  points,  inundating  the  canal,  washing  away  the  banks,  and  de- 
stroying or  materially  injuring  many  of  the  mechanical  structures. — 
Several  heavy  breaches  occurred  between  the  Junction  and  Millers- 
town  dam.     The  dam  and  guard  lock  were  injured,  and  the  sheeves 
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of  the  rope  ferry  carried  away.  From  this  point  to  Lewistown  the 
greatest  damage  received  was  the  destruction  of  the  Thompsoiitown 
aqueduct,  and  the  washing  away  of  the  towing  path,  and  the  filHng 
up  of  the  bottom  of  the  canal,  between  jNIexico  and  the  head  of  the 
Long  jSarrows.  From  Lewistown  to  Anghwiclc  dam,  the  damage 
Avas  confined  to  a  few  breaciies  in  the  banks.  From  Aughwick  dam 
to  the  head  of  the  line  at  Holiidaysbiirg,  tlie  greatest  injury  was  sus- 
tained. The  dams,  with  one  or  two  exceptions,  were  more  or  less 
damaged;  several  locks  were  swept  off,  and  others  injured;  the  aqiie- 
ducts  were  either  carried  away,  or  so  much  shattered  as  to  require  re- 
building or  extensive  repairs;  and  the  banks  of  tlie  canal  for  miles 
washed  away,  and  the  bottom  filled  up  with  the  deposit  left  by  the 
receding  waters. 

The  navigation  of  the  upper  portion  of  the  division  was,  as  a  mat- 
ter of  necessity,  closed  for  the  remainder  of  the  season.  But  as  it  was 
practicable  to  place  the  lower  part  of  the  line  in  order  before  the  close 
of  navigation,  and  as  it  was  known  that  a  large  amount  of  tonnage 
was  detained  by  the  breaches  t'rom  reaching  its  destination,  or  wait- 
ing their  repair  to  reach  a  market,  it  was  considered  a  matter  of  con- 
venience to  the  business  community,  and  of  public  economy,  to  com- 
mence the  repairs  without  delay.  A  large  force  was  consequently 
placed  on  the  division  between  the  Junction  and  Newton  Haujilton. 
The  work  was  prosecuted  with  vigor,  and  the  repairs  so  far  comple- 
ted, as  to  permit  the  resumption  of  navigation  between  these  points 
on  the  ISth  of  November,  after  a  suspension  of  forty  days.  On  the 
24th  of  November  the  line  was  visUed  by  another  flood,  which  caused 
a  few  breaches,  and  some  injury  to  the  structures  under  repair,  and 
detained  the  navigation  for  three  days.  This  was  succeeded  by  a 
third  flood,  on  the  12th  day  of  the  present  rnoiuh,  which  did  consid- 
erable damage  to  the  line,  and  caused  the  entire  suspension  of  navi- 
gation. 

The  total  estimated  cost  of  the  damage  to  the  whole  division  by 
these  floods  is  two  hundred  and  twenty-two  thousand  five  hundred 
and  thirty-five  dollars  and  sixty-one  cents. 

All  the  necessary  arrangements  have  been  made  by  the  officers  on 
this  division  to  complete  the  repairs  by  the  middle  of  February,  so  as 
to  insure  the  opening  of  the  entire  main  line  at  the  earliest  period  at 
which  the  weather  will  permit  in  the  spring.  There  can  be  no  doubt 
of  the  accomplishment  of  an  object  so  essential  to  advance  the  public 
interests,  if  the  Legislature  make  a  partial  appropriation  for  repairs  at 
any  early  day  of  its  session,  in  advance  of  the  general  approjiriation 
bill.  Tiie  work  can  be  done  in  tiuje,  if  the  funds  be  provided  at  the 
proper  season. 

A  large  item  of  repair  expense  might  be  annually  saved  by  substi- 
tuting slackwater  for  the  present  navigation  through  llse  Long  Nar- 
rows, below  Lewistown.  A  dam  at  the  head  of  .these  narrows  feeds 
the  level  which  passes  through  the  contracted  gorge  of  the  mountain. 
In  times  ot  flood,  the  waters  become  compressed  at  this  point,  over- 
flow the  canal  banks,  and  aln)ost  invariably  do  great  damage  to  tlie 
protection  v\all,  the  towing  path,  and  the  bed  of  the  canal. 
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This  drain  upon  the  repair  fund,  and  the  frequent  detention  at  this 
point,  could  be  obviated  by  the  construction  of  a  dam  at  the  lower  end 
of  the  narrows,  thus  fornung  a  slackwater  backiiis;  up  to  the  datn 
above.  This  improvement  could  be  completed  at  a  cost  not  exceed- 
ing the  expense  incurred  within  a  few  years  past  for  the  repairs  of 
the  piece  of  canal  which  would  be  thus  abandoned.  It  would  be 
economical,  and  afford  a  better  line  of  transportation.  The  propriety 
of  making  the  change  is  wonhy  the  consideration  of  the  Legislature. 
Should  that  body  ac  its  coming  or  any  succeeding  session,  concur  in 
the  suggestions  of  the  Board,  an  estimate  of  the  cost  will  be  laid  be- 
fore it. 

Upon  the  Vv^'estern  division,  the  navigation  has  experienced  but  lit- 
tle interruption  during  the  season.  The  lower  portion  of  the  line  es- 
caped damage  by  the  tlood  of  October.  On  the  upper  portion,  dam 
No.  5.  and  the  dam  at  the  head  of  the  basin  at  Johnstown,  received 
considerable  damage,  and  several  breaches  occurred  in  the  banks  of 
the  canal.  •  The  repairs  were,  however,  so  far  advanced  as  to  permit 
of  the  resumption  of  navigation  after  a  suspension  of  one  week.  The 
principal  extraordinary  repairs  which  will  be  required  on  this  line 
during  the  present  winter,  are,  the  replacing  of  the  superstructure  of 
the  Pme  Creek  aqueduct;  repairs  to  the  aqueduct  over  the  Allegheny, 
near  Freeport;  the  repairing  of  water  ways,  slope  wall,  &c. 

The  net  revenue  from  the  main  line  of  canal,  was  two  hundred  and 
forty  five  thousand  nine  hundred  and  thirty-three  dollars  and  forty- 
eight  cents.  Total  net  revenue  on  whole  main  line  of  canal  and  rail- 
road, six  hundred  and  twenty  thousand  seven  hundred  and  fifty  dol- 
lars and  sixteen  cents. 

The  navigation  on  the  Susquehanna  division  was  opened  on  the 
12th  of  March.  This  line  did  not  escape  the  effects  of  the  flood  of 
October.  A  heavy  breach  occurred  at  the  Junction,  at  the  head  of 
Dimcan's  island;  and  another  at  the  upper  end  of  the  culvert  over 
Wild  Cat  creek,  below  Liverpool.  The  requisite  repairs  were  made 
as  soon  as  practicable,  and  the  navigation  re-opened  after  a  suspension 
of  about  three  weeks.  As  the  spans  of  the  culvert  over  Wild  Cat 
creek  are  too  contracted  to  discharge  the  waters  in  extraordinary 
freshets,  and  as  the  structure  requires  extensive  repairs,  if  not  re-build- 
ing, it  has  been  determined  to  substitute  an  aqueduct  for  the  culvert. 
This  will  be  done  during  the  present  winter,  at  an  expense  not  much 
exceeding  the  repair  of  the  culvert,  and  at  the  same  lime  effecting  a 
desirable  improvement  in  the  line.  The  aqueduct  over  Penn's creek, 
the  locks,  water-ways,  &c.,  will  require  some  repairs.  Cost  of  dam- 
age by  floods,  six  thousand  nine  hundred  and  foiu"  dollar. 

The  winter  repairs  upon  the  West  Branch  division  were  completed, 
and  tiie  navigation  opened,  on  the  ISth  of  March,  and  remained  lui- 
interrupted  until  the  25th  of  September,  when  a  rise  in  Delaware  run 
caused  the  waters  to  break  into  the  canal,  making  three  large 
breaclies  in  the  level.  This  was  succeeded  by  the  flood  of  the  7th  and 
8tli  of  October,  which  made  numerous  breaclies  in  the  canal,  washed 
away  the  banks  in  various  places,  partially  displacing  and  damaging 
the   aqueducts  over  Larry's  and   Lycoming  creeks.     The  dam  at 
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Queen's  rnn  was  injured,  and  the  water  broke  in  aronnd  the  Mnncy 
dam,  on  the  west  side,  and  washed  the  bank  away  for  about  three 
hundred  feet,  and  taking  out  some  two  acres  of  land.  The  structures 
were  temporarily  repaired,  and  the  banks  of  the  canal  placed  in  a  con- 
dition to  pass  boats;  but  on  the  12th  of  this  month  another  flood 
occurred,  which  made  several  breaches  on  the  line,  and  closed  the 
navigation  for  the  season.  Estimated  cost  of  repairing  the  damage 
by  both  floods,  nineteen  thousand  dollars.  To  place  this  line  in  order 
for  the  spring  business,  it  is  requisite  that  an  early  appropriation 
should  be  made  by  the  Legislature. 

The  repairs  to  the  mechanical  work,  and  the  banks  and  bed  of  the 
North  Branch  division,  delayed  the  opening  of  navigation  until  the 
10th  of  April.  As  the  line  received  no  itijury  from  the  floods,  tjie 
transportation  upon  it  was  uninterrupted  until  the  close  of  the  season, 
with  the  exception  of  seven  days,  caused  by  the  giving  way  of  a  cul- 
vert and  the  high  water  in  the  river.  The  repairs  to  Nanticolce  dam 
are  not  quite  completed.  About  ninety  feet  of  cribbing  and  filling 
are  required  to  make  it  secure.  The  shute  of  the  dam  is  in  bad  con- 
dition, and  will  require  considerable  repair. 

Total  estimated  cost  of  repairing  damage  by  floods  on  all  the  lines, 
two  hundred  and  sixty-five  thousand  nine  hundred  and  thirty-nine 
dollars  and  sixty-one  cents. 

In  pursuance  of  the  act  of  the  16th  of -March,  1S47,  authorizing  the 
construction  of  a  weigh -lock  on  the  North  Branch  division,  the  Board^ 
after  an  examination  of  several  sites,  located  the  lock  at  Beach  Haven, 
on  the  lower  end  of  the  first  level  below  Nanticoke  dam.  This  loca- 
tion, in  addition  to  its  other  advantages,  avoids  the  necessity  of  wast- 
ing water  when  weighing  boats,  as  the  water  from  the  lock  will  be 
discharged  through  a  culvert  into  the  level  below.  Proposals  were 
issued  for  the  construction  of  the  lock,  and  the  work  allotted  to  Petti- 
bone  and  JNIarcy,  W'ho  are  progressing  with  the  work,  and  will  have 
it  completed  by  the  opening  of  navigation.  It  will  be  a  composite 
lock,  ninety-two  feet  long  in  the  chamber,  and  seventeen  feet  wide  in 
the  clear.  A  contract  was  also  entered  into  with  Messrs.  Ellicott  and 
Abbott  of  Philadelphia,  for  scales  of  an  improved  construction.  They 
have  been  partly  delivered,  and  will  be  put  up  as  soon  as  the  lock  is 
completed. 

Tlie  toll  received  on  the  Susquehanna  and  North  and  West  Branch 
divisions,  in  1S47,  was  one  hundred  and  eighty-five  thousand  eight 
hundred  and  thirty-nine  dollars  and  seventy-four  cents,  being  an  ex- 
cess of  thirty-three  thousand  seven  hundred  and  four  dollars  and  fifty- 
two  cents  over  1846. 

The  Delaware  division  has  been  in  successful  operation  from  the 
opening  of  navigation,  on  the  13th  ot  March,  to  the  close  of  the 
season,  having  experienced  but  a  {e\v  slight  interruptions  throughout 
the  year,  'i'he  repairs  for  the  year  were  of  the  usual  ordinary  char- 
acter,  and  were  executed  in  an  economical  manner.  A  reference  to 
the  table  of  receipts  and  expenditures  will  show  that  there  has  been 
a  gratifying  increase  of  business  on  this  valuable  portion  of  the  public 
imnrovements  over  the  last  year.     The  excess  of  receipts  over  expen- 
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ditiires  in  1S47,  amount  to  one  hundred  a-nd  forty-eight  thousand 
eighty-two  dollars  and  sixty-seven  cents,  making  a  large  interest  on 
one  milhon  three  hundred  and  eighty-four  thousand  one  hundred  and 
thirty-six  dollars  and  ninety-six  cents,  the  original  cost  of  construction. 

Under  the  provisions  of  the  act  of  the  20lh  of  April,  IS46,  entitled 
"An  act  authorizing  the  construction  of  an  out-let  lock  on  the  Dela- 
ware division,  Pennsylvania  canal,"  the  Boards  on  the  2Gth  of  April 
last,  advertised  for  proposals  for  a  loan  of  twenty  thousand  dollars, 
for  the  construction  of  the  lock  at  Wells'  falls,  to  be  re-imbursed  in 
the  manner  prescribed  by  the  act.  The  loan  was  taken  by  C.  JNIac- 
alister,  at  an  interest  of  five  per  cent.,  and  deposited  in  the  State 
Treasury  on  the  11th  of  June  last.  A  certificate  was  issued  to  Mr. 
IMacalister,  by  the  Board  of  Canal  Commissioners,  in  accordance  with 
the  provisions  of  the  act  of  the  Legislature.  Proposals  were  immedi- 
ately issued  for  the  construction  of  the  work,  which  was  allotted  to  the 
lowest  bidders,  Sumner  and  Delano,  at  the  gross  sum  of  eighteen  thou- 
sand dollars.  Tlie  work  was  commenced  forthwith,  and  is  now  nearly 
completed,  and  only  awaits  the  discharge  of  water  from  the  canal,  in 
order  to  sever  the  intermediate  portion,  and  form  the  proper  connex- 
ion with  the  canal  prism.  This  improvement  consists  of  a  guard- 
lock  one  hundred  and  twenty-two  feet  in  the  chamber,  a  canal  nine 
hundred  feet  in  length,  and  an  out-let  lock  two  and  a-half  feet  lift, 
with  chamber  one-hundred  and  twenty-two  feet  in  the  clear.  The 
locks  are  built  of  ruble  masonry,  laid  in  the  best  hydraulic  cement. 
The  towing  path  is  paved  one  foot  thick  on  top,  thoroughly  walled 
both  outside  and  in,  and  altogether  is  believed  to  form  a  complete  and 
durable  work.  A  connexion  will  thus  be  I'brmed  with  the  Delaware 
and  Raritan  canal,  without  any  diminution  ot  the  revenues  of  the 
line,  the  act  prescribing  that  boats  passing  in  or  out  at  the  lock,  shall 
pay  tolls  for  the  Vv'hole  distance  between  Easton  and  Bristol. 

The  Eastern  reservoir,  designed  to  supply  the  upper  levels  of  the 
Juniata  division,  during  the  dry  season,  has  been  completed,  and  was 
put  in  operation  during  the  season  just  closed.  It  is  believed  it  will 
iully  answer  all  the  purposes  of  its  construction.  The  actual  cost  of 
its  construction  was  $32,566-17;  amount  appropriated,  thirty  thou- 
sand dollars,  leaving  a  balance  of  §2,566-17  to  be  provided  for. 

In  their  last  annual  report  the  Board  stated  that  "the  large  expen- 
ditures required  for  repairing  the  damage,  by  the  last  spring's  flood, 
to  our  pui)lic  works,  induced  the  Board  to  defer  placing  the  work  at 
the  Western  reservoir  under  coiUract  at  the  time  they  had  intended, 
and  no  measures  other  than  receiving  proposals  for  it,  have  been 
taken  for  its  prosecution."  The  utility  ot  such  a  feeder  to  the  West- 
ern division  has  been  practically  demonstrated  during  the  short  period 
the  reservoir  on  the  eastern  side  of  the  mountain  has  been  in  opera- 
tion. But  as  it  is  doubtful  whether  the  appropriation  made  to  com- 
plete this  work,  by  the  act  of  the  31st  of  January,  1S4G,  has,  or  lias 
not,  reverted  to  the  general  funds  of  the  Treasury,  it  remains  for  the 
Legislature  to  determine  whether  it  shall  be  completed  and  brought 
into  use. 

Petitions  from  ^11  sections  of  the  Commonwealth,  numerously  and 
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respectably  signed,  have,  at  different  times,  been  presented  to  the 
Board,  praying  that  tlie  public  works  may  be  closed  on  the  Sabbath 
day.  After  having  given  to  these  petitions  that  consideration  which 
was  due  to  the  character  and  the  object  of  the  memorialists,  the 
Board  came  to  the  conclusion  that  they  had  no  jurisdiction  over  the 
matter.  They  therefore,  respectfully  refer  the  subject  to  the  Legis- 
lature. 

All  the  claims  for  damages  under  general  or  special  acts,  in  which 
sufRcieut  testimony  has  been  produced,  have  been  acted  on  ;  and  the 
awards,  wliere  damages  have  been  allowed,  will  be  found  in  state- 
ment No.  3.  excepting  in  those  cases  requiring  special  reports,  which 
will  be  made  at  an  early  day  of  the  se>sion.  The  general  appropria- 
tion bill  of  the  last  session  enacts  that  "no  awards  made  under  general 
or  special  laws  previous  to  the  1st  of  January,  1847,  shall  be  paid 
until  a  special  appropriation  shall  be  made  therefor."  Several  de- 
mands have  been  made  for  the  payment  of  awards  reported  to  the 
Legislature  previous  to  the  last  session,  which  could  not  be  complied 
with,  owing  to  the  restrictions  of  this  act.  It  would  seem  to  be  due 
to  these  claimants  that  some  general  provision  should  be  made  for 
their  relief. 

The  act  of  the  16th  of  March,  1S47,  to  provide  for  the  ordinary 
expenses  of  government,  &c.,  appropriated  the  sum  of  ten  thousand 
dollars  for  re-building  public  and  farm  bridges  over  the  canals  and 
railroads.  Of  this  amount,  four  thousand  two  hundred  and  twenty- 
live  dollars  have  been  drawn  from  the  Treasury,  leaving  a  balance 
of  five  thousand  seven  hundred  and  seventy-five  dollars,  which  will 
be  applied  to  the  repair  of  bridges  during  the  present  season. 

The  estimated  cost  for  repairs  in  1S4S,  is  exhibited  in  the  accom- 
panying statement,  No.  2.  The  amount  therein  asked  for,  of  two 
hundred  and  thirty-three  thousand  three  hundred  and  sixty  dollars, 
for  ordinary  and  extraordinary  repairs,  and  two  hundred  and  four 
thousand  five  hundred  dollars  for  the  repair  of  breaches  by  the  late 
floods,  will  be  amply  sufficient  for  the  purpose,  should  no  similar  dis- 
aster occur,  provided  the  usual  appropriation  is  made  of  fifty  thou- 
sand dollars,  for  the  purchase  and  preparation  of  materials  for  ex- 
ecuting repairs  after  the  1st  of  December  next. 

The  act  of  the  20th  of  April,  1S46,  appropriated  fifty  thousand 
dollars  for  the  purchase  and  preparation  of  materials  for  repairs  after 
the  1st  of  December,  of  that  year.  Of  this  sum,  tweniy-three  thou- 
sand six  hundred  and  ninety-four  dollars  and  forty-seven  cents  were 
expended  for  those  purposes  previous  to  the  1st  of  December,  1S46. 
In  their  last  annual  report,  the  Board  remarked  that  "in  the  appro- 
priation of  April  20, 1846,  the  usual  contingent  fund  for  breaches,  &c., 
was  omitted;  and  a  large  amount  of  extraordinary  repairs  of  this 
character  have  been  made  during  the  past  season,  rendered  necessary 
by  frequent  floods,  land  slides,  breaches,  and  other  casualties.  These 
causes  have  operated  to  exhaust  the  existing  appropriations  for  re- 
pairs of  the  canal  and  railroads,  and  unless  funds  are  immediately 
provided,  the  current  repairs  during  the  winter, cannot  be  as  prompt- 
ly and  economically  made  as  they  ought  to  be.     In  consequence  of 
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the  expense  of  these  extraordiiiarv  repairs  in  1S46,  the  balance  of  the 
before  mentioned  appropriation  of  fifty  thousand  dollars,  amounting 
to  twenty-six  thousand  five  hundred  and  five  dollars  and  fifty-ihree 
cents,  was  absorbed  in  the  payment  of  debts  due  for  repairs  previous 
to  the  1st  of  December,  1S46,  with  the  exception  of  six  hundred  and 
fifteen  dollars  and  seventy-one  cents,  which  was  applied  to  the  repairs 
of  1S47.  As  the  Legislature  omitted  to  make  an  appropriation  for 
breaches,  at  its  last  session,  the  Board  were  compelled  to  expend 
thirty-five  thousand  three  hundred  and  forty-four  dollars,  of  the  fifty 
thousand  dollars  appropriated  for  materials  and  repairs  after  the  1st 
of  December,  1S47,  in  the  repair  of  the  damages  by  the  several  floods. 
This  has  necessarily  left  the  different  lines  of  canal  and  railroad  in 
debt  for  ordinary  repairs.  No  appropriation  for  the  payment  of  these 
debts  will  be  required  if  the  amounts  asked  for  in  the  estimates  be 
granted. 

As  the  funds  appropriated  by  the  Legislature  were  nearly  exhaust- 
ed soon  after  commencing  the  repair  of  the  breaches  by  the  flood  of 
October,  the  Board  found  themselves  under  the  necessity  either  of 
abandoning  all  further  operations,  which  would  have  put  it  out  of 
their  power  to  place  the  canals  in  order  for  an  early  spring  business, 
or  of  obtaining  the  means  of  prosecuting  the  repairs  in  advance  of 
the  meeting  of  the  Legislature.  To  have  suspended  the  repairs  at 
that  time  would  have  been  productive  of  certain  loss  to  the  revenues 
of  the  Commonwealth.  In  this  emergency,  the  Board  deemed  it  their 
duty  to  hold  a  conference  with  tlie  Governor  and  State  Treasurer,  as 
to  the  proper  course  to  be  pursued.  The  result  of  that  conference 
was  a  circular  addressed  by  the  Governor  to  several  of  tlie  banks 
holding  on  deposit  the  State  funds,  asking  them  to  place,  on  their  own 
responsibility,  the  sum  of  fifty  thousand  dollars,  in  the  aagregate,  to 
the  credit  of  the  Treasurer  of  the  Board  of  Canal  Commissioners,  to 
be  applied  exclusively  to  the  repair  of  damages  by  the  floods — trust- 
ing to  the  Legislature  to  replace  the  amount  to  their  credit  at  an  early 
day.  The  banks  complied  with  the  request,  and  the  money,  so  far  as 
drawn  out,  has  been  solely  applied  to  the  object  contemplated.  This 
sum  of  fifty  thousand  dollars  is  included  in  the  estimates  of  the  pre- 
sent year  for  the  repair  of  breaches. 

The  Board  would  earnestly  recommend  to  the  Legislature  the  pro- 
priety of  adopting  some  provision,  under  proper  restrictions,  for  the 
repair  of  extraordinary  breaches,  when  the  specific  appropriations 
have  become  exhausted.  The  disasters  of  the  present  year  point  to 
the  necessity  of  adopting  such  measures,  as,  in  similar  cases,  would 
advance  the  public  interests,  and  at  the  same  time,  relieve  the  Board 
and  other  officers  of  the  government  from  the  assumption  of  an  un- 
pleasant responsibility. 

It  is  hoped  that  the  Legislature  will  perceive  the  necessity  of 
making  an  early  appropriation  (in  addition  to  the  fifty  thousand  dol- 
lars received  from  the  banks,)  for  repairs  in  advance  of  the  passage  of 
the  general  appropriation  bill.  If  no  such  appropriation  be  made 
immediately,  the  public  works  cannot  be  opened  for  navigation  at 
the  proper  period  in  the  spring. 
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If  no  serious  breaches  should  occur,  it  may  be  safelj'  estimated  that 
the  receipts  from  the  public  works  in  184S.  will  amount  to  one  million 
seven  hundred  thousand  dollars.  The  estimates  of  expenses  in  state- 
ment No.  2,  and  for  expenses  of  motive  power,  amount  to  seven  hun- 
dred and  seventy-nine  thousand  five  hundred  and  ninety  dollars.  If 
the  estimate  of  receipts  from  tolls  be  realized,  the  net  revenue,  from 
the  several  lines  of  canal  and  railroad  in  1S4S,  will  amount  to  nine 
hundred  and  twenty  thousand  four  hundred  and  ten  dollars. 

J.  HARTSHORNE, 
JAMES  BURNS, 
Canal  CommissioxVers'  Office. 7  J.  M.  POWER, 

Harrisbia^g,  Dec.  SQ,\SA1.      3  Canul  Commissioners. 


Extracts  from  the   Thirteenth  Jinnual  Report  of  the  Directors  of 
the    IVesterv.   Rail-Road    Corporation,  to  the  Slockhulders,  Jan- 
uary, 184S. 
The  Directors  of  the  Western   Railroad  Corporation  submit  this, 

their  Thirteenth  Annual  Report  of  the  business  of  the  Road,  and  their 

doings  during  the  financial  year,  which  terminated  on  the  30th  day  of 

November,  1847. 

TRANSPORTATION    DEPARTiMENT. 

The  balance  to  the  credit  of  the  contiogent  fund,  at  the  commence- 
ment of  the  year,  was    $104,011-99 

The  income  of  the  Ruad  during  the  year  has  been: — 
From  Passengeris,  .         .        .         .     $502,321 -92 

"      Freight 785,345-66 

"  Mails,  Rents,  &c.,  .  .  37,668-48=$l,325,336-06 
Expenses:  — 
For  road  repairs,  ....  $196,548-63 
"  Engine  repairs,  .  .  .  52,050-12 
"  Car  repairs,  ....  72,06103 
"  Buildings,  &c.,  .  .  .  34,630-86 
"  Trausporiaiion  expenses,  '  .  280,623-35 
"    General  expenses,    .         .         .        40,775-76  =  676,68975 


Nett  earnings, $648,646-31 

From  whicii  deduct  interest  paid  on 

loan,       ......    6264,854-53 

One    dividend    of   four    per  cent,    on 

35,500  shares,         .         .     $142,000 
One  do.  on  40,000  do.         .       160,000=302,000-00  =  566,854-53 


Leaving  a  surplus  for  the  year  of $81,791-78 


And  a  total  surplus,  Nov.  30,  1847, $185,80377 

During  the  year,  the  passenger  trains  have  run  regularly  and  with- 
out any  serious  accident.  No  passenger  has  been  injured.  •  The  freight 
trains  have  been  less  fortunate.  Several  accidents  have  occurred  to 
these  trains,  whereby  several  bralcemen  have  lost  their  lives,  and  a 
number  have  been  badly  injured.  Two  of  the  men  employed  upon 
the  road  have  lost  their  lives  within  the  past  year  by  coming  in  con- 
tact with  the  bridges  over  the  track.     In  previous  years  there  has  been 
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a  larger  loss  of  life  from  this  cause.  The  attention  of  the  directors 
has  been  called  to  the  adoption  of  measures  to  prevent  this  class  of 
accidents,  and  they  consider  it  very  desirable  that  every  bridge  over 
the  track  by  which  brakemen  are  exposed  lo  accident  should  be  rais- 
ed to  a  sufficient  heiglit;  which  they  hope  to  accomplish,  if  the  con- 
sent of  the  proper  authorities  can  be  obtained,  and  if  the  work  can  be 
accomplished  at  a  reasonable  expense. 

The  increase  of  business  for  the  past  year,  as  compared  with  the 
previous  year,  has  been  fifty-seven  per  cent,  on  freight,  and  twenty- 
one  per  cent,  on  passengers,  making  an  average  gain  of  forty-two  per 
cent  on  the  gross  receipts. 

The  annexed  tables  exhibit  as  follows: — 
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Extracts  from  the  Jlnnxial  Report  of  the  Board  of  Directors  of  the 
South  Carolina  liailroud  Company^  for  the  year  1847. 

Charleston,  S.  C,  8//i  Feb.,  1S4S. 

The  Board  of  Directors  of  the  South  Carolina  Railroad  Company 
regret  that  they  are  not  able  to  ]iresent  as  favorable  a  slatcrnent  of  the 
operations  for  1847  as  the  business  transactions  for  the  first  six  months 
of  the  year,  contidently  encouraged. 

In  October  last,  a  revulsion  in  the  commercial  relations  between  the 
United  Slates  and  Great  Britain,  swept  like  a  tornado  over  the  land, 
paralyzing  all  the  monied  interchanges  between  our  cities,  and  ex- 
tending to  the  Agricultural  interests  in  the  interior.  Cotton,  the  great 
staple  of  tlie  South,  declined  5  cents  per  lb.  in  value,  and  this  with 
other  connecting  causes,  suspended  for  a  while  all  the  transportation 
of  produce,  excepting  sucli  as  was  in  transitu,  and  on  which  the 
railroad  mostly  relied  at  that  season  for  revenue. 

The  elfects  of  this  derangement  in  trade,  cannot  be  more  strongly 
presented  than  by  the  fact,  that  the  freight  lists  exhibit  62,833  bales 
of  cotton  less  than  for  tiie  corresponding  months  of  October,  Novem- 
ber, and  December  of  the  present  year,  and  S-19,452-SS  reduction  in 
the  monied  receipts  for  the  same  period,  which  clearly  shows  that  all 
of  the  deficiency  was  in  down  freights,  wliile  the  up  freight  and  pas- 
sage, had  been  reserved,  but  not  to  the  augmented  extent  estimated, 
and  on  which,  from  more  enlarged,  connexions  West,  confidence  had 
justly  been  reposed. 

Notwithstanding  these  sudden  and  unlooked  for  events,  the  gross 
receipts  for  the  year  amount  to  -  -  -         §655,575-30 

The  current  expenses  to    -  -  -  303,480-40 

And  the  nett  revenue  to  -  -  -  352,094-90 

(Being  a  fraction  less  than  the  ratio  of  47  per  cent,  of 
expenditures  to  receipts.) 

From  this  revenue,  provision  has  been  made  for  meet- 
ing annual  interest  on  Foreign  debt,  108,461-77 

And  payment  of  July  dividend,  93,143-75 


201,605-52 


Leaving  in  reserve,       -  -  -  150,489-38 

Applicable  to  meet  in  part,  obligations  contracted  in  the  construction 
of  the  Camden  Branch,  and  to  permanent  improvements  on  the  Track, 
at  Depots,  at  Workshops.,  and  for  increased  Locomotive  and  Car 
Power.  These  statements  show  an  increase  in  the  annual  receipts, 
notwithstanding  the  deficiencies  in  the  three  last,  and  usually  most 
busy  months,  of  $66,494-05,  and  an  increase  in  the  net  revenue  of 
372,722-78  over  liie  previous  year  of  1846. 
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Niagara  Falls  Suspension  Bridge. 

The  suspension  bridge  companies  have  decided  on  the  construction 
of  the  bridge  for  the  passage  of  raih'oad  trains.  Tlie  strength  of  the 
supporting  cables  is  to  be  not  less  than  65,000  tons.  The  cost  is  not 
to  exceed  ysl 90,000  ;  and  the  work  to  be  completed  by  the  1st  of  May, 
1S49.  Charles  Ellet,  Jr.,  Esq.,  of  Philadelphia,  has  been  appointed 
the  engineer.  The  bridge  will  be  in  sight  both  of  the  cataract  and  the 
whirlpool,  and  span  the  gorge  by  an  arch  of  SOO  feet,  suspended  230 
feet  above  the  surface  of  the  Niagara  river.  Hunt's  Merch.  Mag. 


Large  Railway  Girders. 

Within  the  last  few  days  some  interest  has  been  excited  at  Witham 
by  the  arrival  of  some  very  large-sized  cast-iron  girders,  for  two  of 
the  bridges  on  the  line.  These  girders,  which  were  cast  at  Derby,  are 
said  to  be  the  largest  single  girders  which  have  ever  been  cast,  with 
one  exception  ;  they  are  fifty-three  feet  four  inches  and  a  half  in  length, 
and  weigh  about  thirteen  tons  each.  London  Artizan. 


Cost  of  Locomotives  in  France. 


In  1S39,  the  price  of  locomotives  in  France  was  300  francs  the 
2  cvvt. ;  the  price  in  1847  is  225  francs.  In  1839  the  French  work- 
shops produced  only  twenty  to  twenty-five  locomotives  per  annum  ; 
in  1847  the  railways  can  obtain  300  to  400  locomotives  from  the 
workshops  of  Paris,  Rouen,  Creuzot,  Mulhausen,  and  Arras.     Ibid. 


AMERICAN  PATENTS. 


List  of  Jimerican  Patents  which  issued  in  the  month  of  February, 
1S47,  ivilh  Exemplifications,  by  Charles  M.  Keller,  late  Chief 
Examiner  of  Patents,  in  the  U.  S.  Patent  Office. 

1.  For  an  Imjjrovement  in  Closing  Doors;  Daniel  Ball,  Albany, 
Albany  county,  New  York,  February  1. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  ap- 
plying the  compound  lever,  or  knee  joint,  to  doors,  so  as  to  close  them 
by  a  weight,  without  the  interposiiion  of  a  spring  or  chain,  whicli  are 
so  liable  to  be  deranged." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  tlie  coujpound  lever  and  weight, 
with  a  door,  for  closing  the  same,  substantially  in  the  manner  and  for 
the  purpose  set  forth,  without  interposing  a  chain  or  other  flexible 
fixture." 
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2.  For  an  Improvement  in  Jlttachments  to  Piano  Fortes;  Moses 
Cobuni,  Savannah,  Chatliam  county,  Georgia,  February  1. 

This  is  for  an  invention  similar  to  what  is  known  as  Coleman's 
^olian  attachment,  the  patentee  having,  on  a  hearing,  proved  to  the 
satisfaction  of  the  Commissioner  of  Patents,  that  he  had  made  his 
invention  prior  to  Coleman. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  com- 
bining with  a  piano  forte  of  any  known  construction,  a  setof  metalhc 
reeds,  similar  to  those  used  in  accordeons,  and  other  instruments  of  a 
like  character,  said  reeds  being  tuned  to  the  strings  of  the  piano  forte, 
and  being  played  by  tiie  same  keys,  so  as  to  produce  the  combined 
effect  of  a  wind  and  stringed  instrument." 

Claim. — "  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  employment  of  a  series  of  metallic  reeds,  tuned 
to  the  strings  of  a  piano  forte,  in  combination  with  said  strings,  so  as 
to  be  played  upon  by  the  same  keys  that  act  on  the  strings  of  the 
piano,  and  at  the  same  time ;  the  whole  being  constructed  as  above 
set  forth,  or  in  any  other  manner  substantially  the  same." 


3.  For  an  Improvement  in  Shower  Baths;  H.  H.  King,  city  of  New 

York,  February  1. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  con- 
structing a  shower  bath,  with  hollow  standards  pierced  with  holes, 
so  as  to  produce  a  jet  of  water  on  all  sides,  as  well  as  the  usual 
shower  from  above,  which  can  be  used  separately,  or  in  conjunction 
with  the  said  shower,  at  will." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  constructing  a  shower  bath  with  lateral  jets,  formed 
by  the  vertical  standard,  substantially  in  tlie  manner  and  for  the  pm*- 
pose  described." 


4,  For  an  Improvement  in  Stoves;  Charles  W.  Grannis,  Collins,  Erie 

county,  New  York,  February  1. 

"The  nature  of  my  invention,"  says  the  patentee,  "consists  in  the 
maimer  of  heating  air  and  conveying  it  to  the  oven  of  an  elevated 
oven  stove,  it  being  applicable  at  the  same  time  to  all  the  different 
forms  of  stoves  witli  elevated  ovens." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  jiatent,  is  the  combination  of  the  air-heating  apparatus  with 
the  stove  and  elevated  oven,  substantially  in  the  manner  described." 


5.  For  an  Improvement  in  hardening  Hat  Bodies;  Samuel  Lyon, 
Roxbury,  Norfolk  county,  Massachusetts,  February  5. 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  improvement  by  which  I  effect  the  hardening  of 
a  hat  body,  viz  :  by  means  of  a  conic  trustrum  or  block,  upon  which 
the  body  is  placed  or  formed,  and  a  damp  cloth  applied  to  the  fibrous 


American  Patents  which  issued  in  February,  1S47.         337 

matter  upon  the  block,  in  combination  with  a  hollow  vessel  surround- 
ing the  whole — the  block  having  a  short  reciprocating  motion  upon 
its  axis,  imparted  to  it  when  placed  within  the  vessel,  and  the  whole 
being  made  to  operate  together,  as  specified. 

6.  For  an  Improvement  in  the  self-adjusting   Truss;  A.  W.  Pat- 
terson, Pittsburg,  Allegheny  county,  Pennsylvania,  February  5. 

W^e  make  the  following  extract  from  the  specification: 

"The  peculiar  nature  of  this  invention  consists  in  furnishing  the 
block  the  desirable  property  of  always  preserving  a  common  centre^ 
when  any  part  of  it  is  acted  upon,  thereby  enabling  it  to  adapt  itself 
to  any  movement  made  by  the  patient,  and  to  remain  firmly  fixed  to 
tlie  parts,  v/hatever  attitude  they  may  take;  consequeiitly  diVOKYm^ 
all  liabihty  to  permit  a  rupture  to  escape  from  underneath  it,  either 
by  displacement,  or  a  portion  of  it  raising  from  the  parts  to  which  it 
is  applied,  while  its  fine  susceptibility  to  yield  to  any  movement  hap- 
pily obviates  the  necessity  complained  of  in  wearing  other  trusses 
with  wood  blocks — these  it  accomplishes  : 

"  1st.  By  a  central  principle  of  motion,  which  it  executes  by  yield- 
ing centrewise,  when  acted  upon  too  severely  by  the  body  spring,  or 
other  agents. 

"  2d.  By  a  circular  principle  of  motion  which  it  performs  around 
a  common  centre,  when  pressed  laterally,  to  produce  the  same. 

"  3d.  By  a  rocking  princi[)le  of  motion  which  it  is  enabled  to  per- 
form in  any  direction,  as  exigency  may  require." 

Claim. — "What  I  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  mode  or  manner  of  producing  this  universal  self-adjust- 
ing property  of  the  block,  combined  by  the  three  principles  above  ex- 
plained and  developed — that  is  to  say,  I  claim  the  before  described 
peculiar  combination  and  arrangement  of  the  half  elliptic  springs, 
crossed  at  right  angles,  centre  pin  and  plate,  arranged  and  operating 
in  the  manner  and  for  the  purpose  above  set  forth,  or  any  other  com- 
bination and  arrangement  analogous  tliereto,  producing  like  results." 


7.   For  *nn    Inipmvement   in   the   manufacture   of   Tree-nails;    E. 

Weber  and  Nathan  0.  Mitchell,  Gardiner,  Kennebec  county,  Maine, 

February  5. 

Claim. — "What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  revolving  pinion  socket,  the 
stationary  double  trumpet-mouthed  socket,  and  gouge  snaped  cutter, 
with  the  sliding  socket  and  bevelled  cutter,  constructed,  arranged,  and 
operated  in  the  manner  and  for  the  purpose  described." 

S.  For  an  Improvement  in  Floating'  Sectional  Docks;  Samuel  Love- 
land,  Oswego,  Oswego  county,  New  York,  February  5. 
Claim. — "What  I  claim  as  new,  and  desire  to  secure  by  letters  pat- 
ent, is  the  combination  of  the  air  tight  chambers  with  the  large  buoy- 

30* 
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ant  chambers,  by  means  of  the  guiding  gauge-posts  for  the  purpose 
of  regulating  the  degree  of  emersion  of  the  buoyant  chambers  and 
the  parts  attached  thereto  when  not  in  use,  submerged  entirely  below 
the  surface  of  the  water,  for  protecting  the  same  from  decay.'' 


9.  For  an  Improvement  in  Dressing  the  Sides,  Rounding  the  Edges, 
and  Punching  the  Holes  in  Slats  for  Venetian  Blinds ;  Lolt 
IVIcGill,  Philadelphia,  Pennsylvania,  February  5. 

Claim. — "What  I  claim  as  new,  and  desire  to  secure  by  letters  pat- 
ent, is  the  combination  of  the  pitman,  the  sliding  frame,  the  driving 
bar,  the  spring  clamps,  the  sliding  piece  and  the  drivers  connected  to  the 
same;  the  planes  and  drivers,  the  planes,  the  steel  plates  and  guard 
bars  between  the  planes,  the  drop  guards  and  the  planes,  and  the 
punches,  arranged  and  operating  with  each  other  and  with  the  other 
parts  of  the  machine  respectively,  substantially  in  the  manner  and 
for  the  purpose  set  forth." 

10.  For  an  Improvement  in  the  Knives  of  Machinery  for  Cutting 
Straw;  F.  D.  Sampson,  East  Brookfield,  Worcester,  Massachusetts, 
February  5. 

Claim. — "I  claim  as  my  invention,  a  rentering,  angular,  transversal 
curved  knife,  and  an  elevated  angular  knife  bar  in  combination  with 
each  other,  and  constructed  and  arranged  with  respect  to  the  feeding 
trough,  and  operating  together,  substantially  in  the  manner  and  for 
the  purpose  specified. 


11.  For  an  Improvement  in  the  Safety  Fuse  for  Blasting  Pocks, 
S;c.;  Richard  Bacon,  Simsbury,  Hartford,  Connecticut,  February  5. 
The  patentee  says, — "  My  improvement  consists  in  providing  for 
commuuicating  the  fire  with  more  certainty  to  the  charge,  to  effect 
wliich  I  insert  lengthwise  through  the  fuse  and  as  near  the  centre 
of  the  powder  or  other  combustible  matter  as  may  be,  a  thread  satu- 
rated with  a  solution  of  nitre,  sulphur,  or  any  other  combustible  ma- 
terial or  substance.     To  the  above  is  the  claim  limited." 


12    For  an  Improvement  iti   Composition  for  adding  to  Paints; 

Robert  Braman,  Baltimore,  Maryland,  February  5. 

To  make  one  gallon  and  a  fourth  of  paint  of  a  permanent  and  du- 
rable body: 

Take  one  gallon  of  rain  water, 

Three  pounds  of  gum  shellac, 

Three  ounces  of  pearl  ash,  and  put  them  into  an  iron'  vessel  and 
boil  tiiem  slowly  over  a  moderate  fire  without  stirring  them  until  the 
ingredieiUs  are  well  incorporated. 

Claim. — "  What  I  claim  as  my  discovery,  and  desire  to  secure  by 
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letters  patent,  is  the  before-described  composition  to  be  added  to  paints 
ground  in  oil  or  otliervvise,  for  producing  the  etfects  described." 


13.  For  an  Improvement  in  Harness  Pads;  Charles  Pope,  and  Kas- 
son  Frazer,  Syracuse,  Onondaga,  New  York,  February  5. 
The  nature  of  this  invention,  the  patentees  inform  us,  consists  in 
providing  tiie  pads,  which  may  be  used  in  a  harness  or  saddle,  with 
movable  joints  which  will  allow  the  pads  to  regulate  themselves  to 
the  various  condition  of  the  animal. 

Claim. — •<  What  we  claim  as  our  invention  or  improvement,  and 
desire  to  secure  by  letters  patent,  consists  in  the  combination  oi  a  joint 
or  joints  with  the  pad p/ales  and  yolce,  in  tlie  various  kinds  of  har- 
nesses and  saddles,  so  as  to  allow  them  to  change  their  angle  or  posi- 
tion to  conform  to  the  shape  of  the  back  of  the  horse  or  other  animal 
on  which  the  same  mav  be  used." 


14.  For  an  Improvement  in  constructing  IVroiight  Iron  Cannons  ; 
Albert  Eames,  Chicopee  Falls,  Hampden,  JNlassachusetts,  Febru- 
ary 5. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  a 
peculiar  manner  of  connecting  the  staves  and  hoops  of  wrought  metal 
cannons,  by  making  the  calibre  or  bore  of  a  series  of  slaves  held  to- 
gether by  a  second  series  of  staves,  breaking  joints  with  the  first  series, 
and  embracing  dovetailed  or  other  projections  on  them,  and  then  the 
whole  bound  together  by  hoops  or  rings. 

Claim. — "  What  I  do  claim  as  my  invention,  and  desire  lo  secure 
by  letters  patent,  is  connecting  together  the  iron  series  of  staves  by 
means  of  the  outer  or  second  series,  breaking  joints  with  the  first,  and 
embracing  projections  thereon,  substantially  as  herein  described.  And 
I  also  claim  the  hoops  or  rings  in  combination  with  the  two  series  of 
staves  put  and  connected  together  in  the  manner  herein  described, 
whereby  the  whole  is  bound  and  properly  secured  together,  as  herein 
described." 


15.  For  an  Improvement  in  the  mode  of  jireparing  the  meal  of  flax- 
seed, and  other  oleaginous  seeds,  for  the  purpose  of  expressing  the 
Oil;  Elijah  Horner,  East  Brook,  Mercer  county,  Pennsylvania,  Feb- 
ruary 9. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  cream  of  tartar  and  sal  a3ratns  wifii 
ground  flaxseed,  or  other  oleaginous  seeds,  previous  to  the  usual  pro- 
cess of  steaming,  and  them  steaming  the  same,  substantially  in  the 
manner  and  for  the  purpose  set  forth." 


16.  For  an  Improvement  in  ?naking  or  setting  up  Hat  Bodies;  Alva 
B.  Taylor  and  A.  B.  Burr,  City  of  New  York,  February  9. 
This  is  granted  for  improvements  on  a  machine  patented  by  Henry 
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A.  Wells,  on  the  25th  of  April,  1S46,  and  clearly  described  in  the  list 
of  patents  in  this  journal. 

Claim. — "  Wliat  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is,  first,  making  the  sides  of  the  trunk  of  thin  sheet 
metal,  or  other  substance,  which  will  bend  with  facility  and  retain  the 
form  given,  in  combination  with  the  movable  top,  for  the  purpose  of 
adapting  the  tbrm  of  the  mouth  or  delivery  aperture  of  the  trunk,  to 
any  size  or  form  of  former,  and  to  the  regulation  of  the  deposit,  of  the 
fibres  on  the  former,  to  determine  the  tliickness  of  the  hat,  substan- 
tially as  herein  described. 

''Second.  We  claim  so  connecting  the  top  of  the  trunk  with  the 
sides  thereof,  that  it  can  be  elevated  or  depressed  at  pleasure,  to  in- 
crease or  decrease  the  height  of  the  mouth  or  delivery  aperture  of  the 
trunk,  and  adapt  it  to  any  size  of  former  that  may  be  used,  substan- 
tially as  herein  described. 

"Third.  We  claim  the  valve  or  shutter,  in  combination  with  the 
trunk,  substantially  as  described,  for  the  purpose  of  regulating  or  stop- 
ping the  current  of  air  through  the  trunk,  as  described.     And, 

"  Fourth.  We  claim  tiie  addition  of  the  roller  or  rollers,  covered 
with  cloth  or  other  analagous  substance,  producing  like  results,  in  com- 
bination with  the  feed  rollers  and  rotating  brush,  substantially  as  de- 
scribed." 


17.  For  an  hnprovement  in  re-action  Water  Wheels;  James  Arm- 
strong and  Hardy  Herring,  Lisbon,  Sampson  county,  North  Caro- 
lina, February  9. 

Claim. — "What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  frustrum  of  a  solid  cone,  frus- 
trum  of  a  cone  hoop  and  spiral  wedge-shaped  floats,  substantially  of 
the  form  and  in  the  manner  herein  set  forth,  for  the  purpose  of  forming 
a  frustrum  of  a  cone  water  wheel,  of  the  precise  form  and  arrange- 
ment as  described." 


IS.  For  an  Improvement  in  the  Mariner^s  Compass;  Ralph  Reeder, 

Cincinnati,  Ohio,  February  9. 

Claim. — "  What  I  claim  therein  as  new,  and  desire  to  secure  by  let- 
ters patent,  is  the  manner  set  forth,  of  combining  a  chronometer  and 
a  universal  sundial,  with  the  respective  circles  and  arcs  of  circles 
containing  the  graduations  for  tiie  course  or  points  of  the  compass, 
the  hours,  the  latitude  and  altitude;  the  respective  parts  being  arranged 
and  operating  substantially  in  the  manner  and  for  the  purpose  fuHy 
made  known;  and  this  I  claim,  whether  the  said  parts  be  formed  pre- 
cisely in  the  manner  described  and  represented,  or  in  any  other  that 
is  the  same  in  its  principles  and  results." 

19.  For  an  Improvement  in  Pneiunatic  Sprinp;s  fur  rail  road  cars, 
Si'C.;  John  Lewis,  New  Haven,  Connecticut,  February  10. 
We  make  the  following  extract  from  the  specification: 
"The  nature  of  my  invention  consists  in  applying  the  elasticity  of 
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atmospheric  air,  or  any  permanently  elastic  gas,  by  means  of  an  ex- 
panding and  contracting  chamber,  or  cliambers,  made  in  one,  two  or 
more  parts,  and  connected  together  by  mean?  of  two  or  more  belts  ot 
india  rubber  cloth,  or  other  llexible  or  impermeable  materia!,  with 
alcoiiol  or  other  liquid  interposed,  the  more  etrectually  to  prevent  the 
escape  of  the  air  or  gas  contained  in  the  apparatus,  and  to  aid  in  re- 
lieving the  flexible  connexion,  and  preventing  its  rupture  by  tiie  action 
of  the  weight  or  force  on  the  spring.  This  mode  of  cgmiectnig  two 
vessels  being  applicable,  without  the  air,  to  other  purposes,  such  as 
hydraulic  presses, &:c., by  forcing  water  into  or  between  the  two  vessels. 
And  my  improvement  also  consists  in  providing  this  apparatus  with 
one  or  more  of  what  I  denominate  a  respiratory  chatnber,  or  cham- 
bers attached  to  one  or  both  ends  of  the  apparatus,  and  separated  from 
the  main  chamber  of  the  apparatus  by  a  diaphragm,  or  diaphragms, 
perforated  with  holes,  which  will  check  the  passage  of  the  air,  and 
thus  relieve  the  apparatus  from  the  injurious  efiects  of  sudden  shocks." 

Claim. — "What  I  claim  as  my  nivention,  and  desire  to  secure  by 
letters  patent,  is,  first,  tlie  method  of  connecting  the  two  vessels,  com- 
posing the  pneumatic  spring,  binnper,  press,  &c.,  by  means  of  two  or 
more  belts,  with  alcohol  or  other  liquid  interposed,  substantially  as 
described,  to  be  used  for  the  purposes  above  set  forth. 

"Second.  I  claim  so  arranging  the  two  vessels,  and  the  connecting 
belt  or  belts,  substantially  as  described,  that  the  belt  or  belts  shall,  at 
all  times,  be  sustained  by  either  one  or  both  of  the  vessels,  to  prevent 
them  I'rom  being  ruptured  by  the  pressure  of  the  contained  fluid  as 
described. 

"  Third.  I  claim  dividing  the  space  between  two  disks  into  one  or 
more  spaces  by  means  of  a  perforated  diaphragm,  or  diaphragms,  to 
form  wliat  I  denominate  a  respiratory  cliamber,  (or  chambers)  sub- 
stantially as  described  and  for  the  purposes  explained  above. 

"Fourth.  1  also  claim  making  the  inner  periphery  of  the  outer  ves- 
sel, or  the  outer  periphery  of  the  iimer  vessel,  or  both,  beveled  or  co- 
nical, so  that  the  space  between  the  two,  in  whicji  the  flexure  of  the 
connecting  belt  or  belts  takes  place,  shall  be  diminished  as  the  pres- 
sure increases,  as  described,  for  the  purpose  of  enabling  the  flexible 
connexion  the  better  to  resist  the  increased  pressure,  as  described;  and 
this  I  claim,  whether  used  with  or  without  the  other  improvements." 


20.  For  an  Improvement  in  makins(  Barrels,  Hogsheads,  ^^c.;  T. 

Molinier,  of  France,  Resident  of  the  State  of  Louisiana,  February  10. 

"The  nature  ofmy  invention,"  says  the  patentee,  "consists  in  making 
cooperage  generally  by  a  mechanical  process.  The  character  of  my 
invention  consists  in  performing,  simultaneously  and  rapidly,  several 
operations  which  are  made  but  successively  in  cooperage." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  are  the  following  parts: 

"  1st.  The  combination  of  tlje  revolving  tools  with  the  carriage,  for 
preparing  completely  the  staves  taken  from  my  press,  that  is,  forgiving 
said  staves  a  required  length,  making  their  notches,  and  eirjptying 
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their  centres; — said  revolving  tools  effecting  simultaneously  those  three 
operations. 

"2d.  The  two  parts  that  I  call  "Systems  cf  Headpieces,"  as  de- 
scribed; whicii  systems  iiold  the  headpieces  of  the  barrel  at  tlie  height 
of  the  notches  with  a  mathematical  precision,  during  the  pressing;  said 
systems  of  headpieces  being  furnished  with  spring  circles,  wiiich  govern 
the  staves,  and  maintain  them  in  a  convenient  position  for  the  forming 
or  making  up  the  barrel." 


21.  For  an  Improvement  in  JVroughl  Iron  Rails;  Thomas  Grenell, 

Newark,  New  Jersey,  February  13. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  peculiar  arrangement  of  the  saddles,  and  the  mor- 
tice in  the  ends  of  the  rail  for  screwing  it  to  the  sleeper,  and  by  this 
peculiar  fastening,  i  am  enabled  to  form  a  rail  wliich  can  be  worn  on 
both  sides,  by  shifting  the  rail  from  track  to  track,  and  reversing  the 
base  and  top  as  often  as  the  wear  requires  it,  thus  bringing  all  the  four 
corners  to  the  action  of  the  wheels,  as  described." 


22.  For  an  Improvement  in  the  apparatus  for  the  cure  of  the  curva- 
ture of  the  Spine;  Cyrus  Knapp,  Cincinnati,  Hamilton  county,  Ohio, 
February  13. 

Claim. — "  What  I  claim  as  new,  and  desire  to  secure  by  letters  pa- 
tent, is  the  combining,  in  the  manner  shown, of  the  adjustable  hip  and 
arm  pieces,  by  means  of  the  adjustable  standards,  so  as  to  establish  au 
extension  and  counter  extension  of  the  vertebral  colunm  between  the 
integuments  of  the  hips,  and  of  the  axillss;  the  respective  parts  being 
combined  and  operating  substantially  in  the  manner  and  for  the  pur- 
pose herein  described  and  represented.  I  also  claim  the  combining 
of  the  head  piece  with  the  mam  body  of  the  elevator,  said  head  piece 
beins:  constructed  and  connected  as  set  forth." 


23.  For   an  Improvement   in   Cutting,   Threshing,  and   Cleaning 
Grain;  D.  A.  Church  and  L.  0.  Obert,  Friendship,  New  York;  and 
W.  W.  Willoughby  and  0.  F.  Willoughby,  Chicago,  Illinois,  Feb- 
ruary 13. 
Claim. — "What  we  claim  as  new  therein,  and  desire  to  secure  by 

letters  patent,  is  the  manner  set  forth  of  constructing  the  separator,  so 

that  it  shall  consist  of  separate  combs,  turning  on   pivots,  m  endless 

chains,  and  operating  in  the  manner  made  known." 


24.  For    an  Improvement  in  Bleaching  Rosin    White;   Joseph  W. 

Harman,  Williamsburg,  Kings'  county,  New  York,  February  20. 

Claim. — "  What  1  claim  as  new,  and  as  my  invention,  and  desire  to 
secure   by  letters  patent,  is  the  mode  of  bleaching  rosin   while,  by 
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means  of  alkali,  artificial  heat,  and  water,  combined  and  connected  in 
process  substantially  as  described,  so  as  to  extract  the  coloring  matter 
from  the  rosin." 


25.  For  an  Improvement  in  Fire  Escapes;  W.  W.  Van  Loan,  Cats- 
kill,  Greene  county,  New  York,  February  20. 
Claim. — "What  I  claim  as  new,  and  desire  to  secure  by  letters  pa- 
tent, is  the  employment  of  a  case  or  tube  of  canvass,  furnished  with 
hooks  or  other  devices,  by  which  it  may  be  attached  to  a  window 
frame  or  other  convenient  support,  in  the  manner  and  for  the  purpose 
herein  fully  made  known;  the  wliole  structure  and  operation  of  said 
apparatus  being  substantially  the  same  with  that  described." 


26.  For  an  Improvement  in  ascertaining  the  height  of  water  in 
Steam  Baiters;  Henry  R.  Worthington,  City  of  New  York,  and  W. 
H.  Baker,  Williamsburg,  King's  county.  New  York,  February  20. 
Claim. — "What  we  claim  therein  as  new,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  the  principle  of  percussion  to  that 
purpose,  substantially  in  the  manner  fully  set  forth,  namely,  by  causing 
a  piston,  or  other  flat  surface,  to  strike  horizontally,  and  with  percus- 
sive force,  upon  the  surface  of  the  water,  within  a  cylinder  or  other 
suitable  vessel,  into  which  steam  and  water  are  admitted  from  the 
boiler,  whether  under  the  precise  arrangement  herein  described  and 
represented,  or  under  any  other  which  is  the  same  in  principle  and 
operation." 


27.  For  an  Impj-ovement  in  dressing  Mill  Stones;  Asa  Fisk,  Jr.,  Le- 
ander  D.  Rumsey,  and  0.  S.  Gregory,  Sullivan,  Tioga  county,  Penn- 
sylvania, February  20. 

"The  nature  of  our  invention,"  say  the  patentees,  "consists  in  so 
combining  a  set  of  cold  chisels  with  an  adjustable  machine,  arranged 
upon  a  frame  work  base  and  sliduig  carriage,  that,  by  turning  a  crank 
with  one  hand,  rapid  motion  is  imparted  to  the  chisels,  and  by  opera- 
ting other  parts  of  the  machine  at  the  same  time,  with  the  other  hand, 
the  chisels  are  made  to  traverse  the  stone  in  such  a  manner  as  to  form 
an  even  surface,  or  to  cut  ihe  grooves  in  the  mill  stone." 

Claim. — "What  we  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  giving  the  dressing  machine  and  chisels  an  inclined 
movement  upon  the  sliding  carriage,  (corresponding  with  the  inclined 
side  of  the  furrows  of  a  mill  stone,)  by  means  of  the  inclined  planes, 
(on  the  side  pieces  of  the  sliding  carriage,)  and  the  projections,  (on  the 
shoe  pieces  of  the  dressing  machine,)  combined  with  each  other,  and 
with  the  hand  wheel,  the  pinion,  cog  wheel,  and  rack,  substantially  in 
the  manner  herein  set  forth." 


28.  For  an  Improvement  in  Cooking  Stoves;  Jas.  H.  Conklin,  Peeks- 
kill,  Westchester  county.  New  York,  February  20, 
Claim. — «  What  1  claim  as  my  invention,  and  desire  to  secure  by 
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letters  patent,  is  the  centre  flue,  between  the  ovens,  communicating 
directly  from  the  fire  place  to  the  flue  back  of  the  ovens,  so  that  the 
fire  b.liall  pass  between  tlie  ovens,  (and  not  hot  air  simply,)  and  thereby 
producing  a  greater  heat  between  the  ovens,  and  in  combination  there- 
with, the  arrangement  of  the  flues,  preserving  a  uniform  lieat  around 
both  ovens  as  set  forth." 


29.  For    an  Improvement  in    Tailors^  Sliding  Scales,  for  cutting 

Coats,  &)-€.;  Thomas  Watt,  Hubbard  township,  Trumbull  county, 

Ohio,  February  20. 

The  patentee  says: — "The  nature  of  my  invention  consists  in  a  cer- 
tain sliding  pattern,  or  scale,  marked  and  graduated  upon  the  pattern, 
so  as  to  be  set,  moved,  or  be  adapted  to  any  size  or  fashion,  for  the 
garments  of  coats,  pantaloons,  and  vests." 

Claim. — '•  What  I  claim  as  my  invention  and  desire  to  secure  by 
letters  patent,  is  tlie  sliding  scale  and  pattern,  or  patterns,  for  cutting 
coats,  vests,  and  pants,  by  the  parts  aforesaid,  patterns  moving  upon 
piinons  and  gains  to  any  given  size,  in  the  manner  herein  described." 


30.  For  an  Improvement  in  Ploughs;  George  Bartlett,  Smithfield, 

Providence  county,  Rhode  Island,  February  20. 

Claim. — "I  claim  the  location  of  the  joints  near  the  line  of  draught, 
or,  in  other  words,  near  the  axis  about  which  the  plough  should,  and 
ordinarily  does,  revolve,  when  rolled,  for  the  purpose  of  guiding  it." 


31.  For  an  Improvement  in   Bailway  Switches;  Andrew   Ralston, 

West  Middletown,  Pennsylvania,  February  20. 

Claim. — "What  I  claim  as  new,  and  desire  to  secure  by  letters  pa- 
tent, is  the  combining  with  the  central  cross  tie  of  the  switch,  the  stud, 
the  detaching  plate,  the  lever,  the  spring,  and  the  friction  plate,  with 
the  apertures  in  the  same,  in  such  a  manner  that  the  forward  motion 
of  the  guiding  wedge,  (of  the  form  herein  set  forth.)  secured  to  the 
front  end  of  a  locomotive,  will  unfasten  and  move  the  switch  to  the 
desired  position,  and  the  switch  re-fasten  itself  again,  substantially  as 
herein  .set  forth." 


32.  For  an  Improvement  in  Jirtificial  Incubation;  L.  G.  Hoffman, 

Albany,  New  York,  February  20. 

The  patentee  says, — "Tlie  nature  of  my  invention  consists  in  the 
peculiar  manner  in  which  I  construct  my  apparatus  for  hatching  eggs, 
by  heat  derived  from  warm  water." 

Claim. — "I  claim  the  oven  enclosing  the  chest  of  drawers,  and  sur- 
rounded by  a  jacketing,  formed  by  constructing  the  top,  bottom,  and 
sides  with  double  plates,  placed  at  a  suitable  distance  apart,  the  in- 
ternal forming  a  tight  receptacle  for  water,  in  combination  with  either 
or  both  the  heatersj  the  former  being  intended  to  operate  with  char- 
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coal,  or  other  suitable  fuel,  and  the  latter  by  the  flame  of  a  lamp,  as 
herein  set  forth  and  described. 

*'I  also  claim  the  mode  in  which  I  have  combined  the  brooding 
chamber  with  the  oven,  so  as  to  be  heated  thereby,  viz:  by  cutting 
out  a  portion  of  the  top  of  the  former,  to  receive  the  projecting  portion 
of  the  jacketing  of  the  latter,  as  herein  before  described. 

"And  I  further  claim  the  mode  of  throwing  the  waste  heat  of  the 
lamp  into  the  brooding  chamber;  the  whole  being  constructed  and 
operating  substantially  in  the  manner  and  for  the  purposes  herein  de- 
scribed." 


33.  For  an  Improvevient  in  Corn  SheUers;  Reuben  Chalfant,  West 
Grove,  Chester  county,  Pennsylvania,  February  27. 
The  nature  of  this  invention  consists  in  the  combination  of  springs 
and  the  division  board,  between  said  springs,  to  prevent  the  excessive 
vibration  of  the  stop  holder  or  corn  reserver,  to  strike,  and  to  throw 
against  the  pin  wheel,  and  bevel  wheel,  to  save  the  same  from  being 
injured. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  springs  with  the  division  board, 
or  stop,  placed  between  them  substantially  in  the  manner  described." 


34.  For  an  Improvement  in  Ploughs;  James  H.  Conklin,  Peekskili, 

Westchester  county,  New  York,  February  27. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  share  and  confiner  with  the 
mould  board,  constructed,  arranged,  and  operating  in  the  manner  and 
for  the  purpose  set  forth." 


35.  P'or  an  Improvement  in  ]\[ixing  and  Breaking  Dough;  Hosea 
Ball,  Cincinnati,  Hamilton  county,  Ohio,  February  27. 
Claim. — "I  claim  the  combination  of  the  breaker  or  worm,  with  the 

funnel  and  tube  in  the  manner  and  for  the  purpose  described." 


36.  For  an  Improvement  in  Shingle  Machines;  William  F.  Fitch, 
Newport,  Penobscot  county,  Maine,  February  27. 
The  nature  of  my  invention,  says  the  patentee,  consists  in  the  at- 
tachment of  a  regulating  apparatus  to  the  shingle  machine,  which 
being  properly  adjusted  for  each  boll,  will  cause  the  run  of  the  car- 
riage to  correspond  with  the  depth  and  length  of  the  bolt  to  be  sawed; 
so  arranged  that  the  moment  the  saw  has  separated  the  shingle  from, 
or  has  ceased  t  j  operate  on  the  bolt,  the  carriage  will  be  detached  from 
the  feeding  apparatus  and  run  back  to  be  reset  for  another  shingle. 

Claim. — "  \Vhat  I  claim  as  new,  and  desire  to  secure  by  letters  pat- 
ent, is  the  regulating  the  run  of  the  carriage  to  correspond  with  the 
depth  or  length  of  the  blocks  or  bolts  to  be  sawed,  by  means  of  the 
adjustable  gauge,  disk,  bar,  bent  lever,  arbor,  arm,  rods,  adjustable 
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cam, pinion,  vibrating  bar,  pulleys,  cord,  weight,  supporter,  latch,  and 
the  rack,  combined  and  operating  with  each  other,  and  witlj  the  spring 
catch  and  vibrating  bar,  substantially  in  the  manner  herein  set  forth." 


37.  For  an  Improvement  in  Plaining,    Tonguing^  and  Grooving 

Boards ;  Joseph   Powell,  Nelson  Barlow,  and  Edward  Holden, 

St.  Louis,  Missouri,  February  27. 

Claim. — "  What  we  claim  therein  as  new,  and  desire  to  secure  by 
letters  patent,  is,  first,  the  combination  of  the  pairs  of  feeding  rollers, 
with  the  bed  plate  and  the  rotating  reducing  wheel,  substantially  in 
the  manner  and  lor  the  purpose  herein  set  forth;  viz:  the  placing  the 
axles  of  the  pair  of  feeding  rollers  preceding  the  reducuig  cutter 
wheel,  and  the  axles  of  the  pair  of  feeding  rollers  immediately  follow- 
ing the  same,  respectively,  out  of  a  vertical  line,  with  each  other, 
thereby  bringing  the  upper  roller  of  each  pair  nearer  to  the  shaft  of 
the  reducing  wheel  than  the  lower  one,  for  the  purpose  of  springing 
the  board  or  plank  to  the  bed  plate,  as  herein  more  particularly  de- 
scribed. 

"  2nd.  We  also  claim  the  combination  of  the  series  of  cutting  disks, 
tonguing  cutters  and  rollers,  for  the  purpose  of  forming  the  tongue, 
on  the  edge  of  boards  or  plank,  substantially  as  herein  set  forth. 

"3rd.  We  also  claim  the  combination  of  t!ie  cutting  disks,  the 
grooving  cutters  and  rollers  for  the  purpose  of  forming  the  groove  in 
the  edge  of  boards  or  plank,  substantially  in  the  manner  herein  set 
forth." 


3S.  For  an  Improvement  in  the  manner  of  Conveying  Wagons, 
and  other  fFheeled  Vehicles,  with  their  Loads,  across  Rivers  and 
other  Waters;  Henry  Stanton,  Washington,  District  of  Columbia, 
February  27. 

Claim. — <«What  I  claim  as  new,  and  desire  to  secure  by  letters  pat- 
ent, is  the  combining  of  floats  made  of  India  rubber  cloth,  or  of  other 
material  that  is  water  tight,  and  capable  of  being  inflated,  wiih  a 
wagon,  or  other  wheeled  vehicle,  in  the  manner  and  for  the  purpose 
herein  set  forth.  I  do  not  claim  the  use  of  such  floats  when  attached 
to  or  making  a  part  of  boats,  or  other  vessels,  or  floating  bodies,  for 
the  giving  buoyancy  thereto,  or  for  their  conveyance  across,  or  along 
rivers,  or  other  waters,  this  application  of  snch  floats  being  well 
known,  but  I  limit  my  claim  as  above  stated,  to  their  combination 
with  wheeled  vehicles,  retaining  their  wheels  ;  this  being  the  essential 
feature  of  my  improvement,  and  that  upon  which  its  whole  novelty 
and  utility  are  dependent,  as  it  enables  the  wagon  to  pass  into  and 
out  of  the  water,  and  also  over  shoals  therein,  in  virtue  of  said  com- 
bination of  the  floats  and  wheels." 


39.  For  an  Improvement  in  the  Manufacture  of  Sugar ;  Antoine 
M.  F.  Chevet,  Parish  of  St  .Tames,  Louisiana,  February  27. 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
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letters  patent,  is  not  an  apparatus,  but  the  application  of  a  tempera- 
ture (higher  than  the  temperature  of  ebullition  under  the  atmospheric 
pressure)  to  the  sugar  cane  juice  in  order  to  destroy  the  greatest  part 
of  the  matter  injurious  to  the  sugar,  and  using  increase  of  pressure 
v.'liich  results  from  it,  for  removing  the  liquor  out  of  the  kettle  and 
conveying  it  in  contact  with  a  purifying  agent  (hme  for  example);  in 
such  a  manner,  the  juice  is  protected  against  fire,  during  the  defeca- 
tion or  purifying,  and  during  the  deposit  of  coagulated  matters  and 
other  impurities.'' 


40.  For  an  Improvement  in  the  Manufacture  of  Leather  Sword- 
Scabbards,  or  various  other  articles  of  a  like  character;  F.  Durand 
and  O.  Pecqueur,  citizens  of  France,  February  27. 
This  improvement  consists  in  splitting  the  leather  within,  and  leav- 
ing the  edges  united,  and  then  crimping  or  stretching  it  to  the  requir- 
ed form. 

Claim. — "  What  we  claim,  is  the  process  described  for  making,  in 
leather,  swcrd-scabbards,  sheaths,  tubes,  wrappers,  and  cases  for  fire 
arms,  and  for  other  purposes,  without  the  use  of  gluing,  cementing, 
or  sewing,  as  specified.'' 


41.  For  an  Improvement  in  Trusses;  Halvor  Halvorson,  Lancaster, 

Worcester  county,  Massachusetts,  February  27. 

Claim. — "I  claim  the  rotary  axis  plate  as  combined  with  the  main 
spring  and  arm  and  ratchet  cam  wheel,  and  operating  substantially 
as  above  specified." 


42.  For  an  Improvement  in  Washing  Gold  Ore;  Jonathan  Sullivan, 
Gold  Region,  Moore  county.  North  Carolina,  February  27. 

Claim. — "  What  I  claim  as  rny  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  washing  and  saving  gold  by  a  combi- 
nation of  the  semi-rotary  and  convex  form,  of  the  surface  of  the  basins, 
together  with  the  apertures  for  the  escape  of  water  and  sand,  at  their 
centre,  and  fitted  with  feeding  troughs  as  described,  the  whole  being 
constructed,  combined,  and  operating  substantially  as  herein  set 
forth." 


43.  For  an  Improvement  in  Hanging  Carriage  Bodies;  John  Speed, 
Crawfordsville,  Indiana,  February  27. 

Claim. — ''What  I  claim  as  my  invention,  is  the  combination  of  the 
shafts,  the  cranks,  the  connecting  rods,  brackets  and  taps,  substantially 
as  above  described  with  their  application  to  railway  and  other  car- 
riages." 
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44.  For  an  Improvement  in  Mortising  Machines ;  R.  and  S.  Fair- 
child,  (assigned  to  S.  Fairchild,)  Trumbull,  Fairfield  county,  Con- 
necticut, Febrnary  27. 

The  patentees  say, — •'  The  nature  of  our  invention  consists  in  the 
application  of  a  spring  upon  the  back  of  the  chisel,  or  between  the 
chisels,  permitting  the  chips  to  escape  as  they  accumulate  between 
the  spring  and  chisel,  thus  clearing  the  chips  from  the  mortice,  as 
hereinafter  more  fully  described." 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  a  spring  in  combination  with 
chisels  for  mortising,  for  the  purposes  and  in  the  manner  specified." 


45.  For  an  Improvement  in  Metallic  tens;  Albert  G.  Bagley,  City 

of  New  York,  February  21. 

We  make  the  following  extract  from  the  specification  : 

"In  my  improvement  I  use  thin  strips  of  metal,  but  instead  of  cut- 
ting them  into  lengths  required  for  pens,  and  tlien  rolling  the  metal 
out  and  producing  the  barrel  form  by  pressing  the  sheet  metal  in  a  die, 
1  produce  the  required  tenuity  and  barrel  form  by  one  operation,  viz: 
by  placing  long  strips  of  sheet  metal  upon  a  mandril,  and  drawing 
them  through  a  suitable  sized  aperture  in  a  draw  plate.  Allerward  I 
place  the  barrel-shaped  metal  into  a  die,  and  cut  it  into  lengths,  and 
the  shape  of  the  pen,  by  the  same  operation." 

Claim. — "  Wliat  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  mode  of  producing  the  barrel  form  of  metalic 
pens,  by  the  use  of  a  mandril  and  plate,  as  herein  set  forth." 
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J  statement  of  the  quantity  of  the  foUoicing  articles  exported  fi-om  the  United  States 
to  foreign  countries  during  the  year  coynmencing  on  the  1st  of  July,  1846,  and  end- 
ing on  tlie  30th  of  June,  1847. 

This  statement  was  prepared  at  the  Treasury  Department  for  the 
Philadelphia  "Commercial  List."  It  will  be  seen  that  the  total  value 
of  exports  amounts  to  the  enormous  sum  of  §53,262,437  in  a  single 
year.     The  total  exports  were — 

Rye  flour,  bbls.  48.982 

Ship  bread,  "  160,980 

kegs  31,082 


Flour,  bbls.      4,382.496 

Wheat,  bush.      4,399,951 

Corn,  "         16.3-26,050 

Cum  meal,  bbls.         948.002        _        ^        , 

Total  value  of  the  above  articles,  853,262,457 

During  the  year  1846  the  exports  were — 

Flour,  bbls.      2.289.476 

Wheat,  bush.       1,613.795 

Indian  corn,  "  1,828,063 

Corn  meal,  bbls.         298,790 

The  total  value  of  which  was  $15,987,156 

Increase  in  the  value  of  the  exports  in  1847  over  those  of  1846,  §37,275,271 


Rye,  oats.  Sec,  value     $1,600,962 


Rve  meal,  bbls.  38,530 

Ship  bread,  "  114,1(92 

kegs  25,505 
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Of  the  quantity  exported  in  1847,  Philadelphia  furnished  the  fol- 
lowing quota; — 


Flour, 
Rye  flour, 
Coru  meal. 


bbls. 


461 ,347 

12,557 

294,332 


Wheat,  bush.      612,312 

Corn,  "       1,336,295 

Rye,  oats,  beans,  peas,    "  12,779 

Hunt's  Merch.  Mag. 


Marine  Steam  Engine  Building  in  New  York. 

The  impetus  which  recent  circumstances  have  given  to  steam  navi- 
gation, has  increased  the  vahie  of  labor  some  20  per  cent,  within  the 
last  year,  and  the  amount  now  employed  in  the  construction  of  steam 
engines  for  ships  is  fully  doubled.  To  give  an  idea  of  the  extent  of 
this  business,  which  is  now,  in  fact,  synonymous  with  ship-building, 
ii  will  be  only  necessary  to  state,  that  one  establishment,  Messrs.  Still- 
man,  Allen,  &.  Co.'s  Novelty  Works,  employ  one  thousand  men, 
wholly  upon  marine  engines:  Messrs.  Secor  &  Co.  have  some  eight 
hundred  ;  Allaire's  Works,  eight  hundred  ;  Pease,  Murphy,  &  Co.,  the 
same  number;  and  a  host  of  other  foundries,  employing  more  or  less 
— all  of  whom  are  maintained  and  supported  solely  by  the  merchant 
marine.  Ibid. 
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1847.               1846. 
Pig  Iron  and  Castings. 

1847.             1846. 
Wrought  Iron. 

ByChes.&  Del.  Canal,    lbs. 
Delaware  Canal, 
Schuylkill  Canal, 
ReadinjT  Railroad, 
Columbia  Railroad, 
Norrislown  Railroad, 

Total, 

Equal  to.  in  tons. 

88,131,239 
47,020,021 
15,963,480 
14,778.510 
9,146,500 
10,075,520 

63,324,093 
43,193,081 

9,219,840 
22,343,230 

2,549,600 
10,288,789 

18,058.491 
327,852 

8,442,560 
20,725,040 
21,506,500 

3,184,320 

18,669,843 

106,389 

2,408,000 

9,372,910 

9,008,100 

185,115,270  150,918,633 

72,244,763 

39,565,242 

82.640i           67,392 

32.252 

17,681 

Nails  and  Spikes.                             Blooms. 

By  Reading  Railroad,       lbs. 
Columbia,       " 
Norristown,    " 
Ches.  and  Del.  Canal, 
Schuylkill  Canal, 

Tot9l, 

Equal  to,  in  tons, 
kegs. 

8,743,480 
7,213,700 

1,634,877 
1,966,720 

7,251.670 

21,500 

1,741,792 

1,612,800 

1,537,330 

1,323,300 

89,600 

3,339,840 

2,459,060 
7,251,670 

19,558,777 

10,627,736 

6,290,070 

9,710,730 

8.731 
195,587 

6,278 
101,217 

2,808 

4,335 

31' 


Ibid. 
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Commerce,  Revenue,  Population,  S^c,  of  the  United  Stales. 

The  following  statement  of  the  commerce,  revenue,  population,  &c., 
of  the  United  States,  from  1790  to  1847,  inclusive,  is  derived  from 
official  sources. 

Statement  of  the  Commerce,  Revenue,  and  Population  of  the  United  States,  from 

1790  to  1847. 


Years. 

M 

o 

c 

S 

o 

H 

Imports  con- 
sumed in  the 
U.  states, 
exclusive  of 
specie. 

Foreign  mer- 
chandise ex- 
ported, exclu- 
sive of  specie. 

to 

o 

ft 

'a 

o 
H 

Imports  of 
Specie. 

Exp.  specie, 

including 

American 

coin  exported. 

o 

faC 
C3 

c 
n 
o 

1790 

§23,000,000 

§22,460,844      §539,156 







478.377 

1791 

29,200,000 

28,687,959 

512,041 

§19,01-2,041 

— 

— 

502,146 

179-2 

31,500,000 

29,746,902 

1,753,098 

20,753,096 

— 

— 

564,457 

1793 

31,100,000 

28,990,428 

2,109,572 

26,109,572 

— 

— 

520,764 

1794 

34,600,000 

28,073,767 

6,526,233 

33,026,233 

— 

— 

628,618 

1795 

69,756,268 

61,266,796 

8,489,472 

47,989,472 

— 

— 

747,965 

179G 

81,436,104 

55,136,164 

26,300,000 

67,064,097 

— 

— 

831,899 

1797 

75,379,406 

48,379,406;  27,000,000 

56,850,026 

— 

— . 

876,913 

1798 

68,551,700 

35,551,700,  33,000,000 

61,527,097 

— 

— 

898,323 

1799 

79,0(;9,14S 

33,546,148  45,5-23,000 

78,665,522 

— 

— 

959,4C9 

1800 

\ 

91,252,768 

52,121,691,  39,130,877 

70,971,780 

— 

~« 

972,492 

18U1 

111,363,511 

64,720,790  46,642,721 

94,115,925 

i^ 

— 

947,492 

1802 

76,333,333 

40,558,362  35,774,971 

72,483,160 

— 

— 

892.104 

1803 

64,666,666 

51,072,594   13,594,072 

55,800,033 

— 

— 

949,172 

1804 

85,000,000 

48,768,403  36,231,597 

77,699,074 

— 

— 

1,042,404 

1805 

120,600,000 

69.420.9811  53,179,019 

95,566,021 

— 

— 

1,140,368 

1806 

* 

1-29,410,000 

09,126,764;  60,283,-236 

101,536,963 

— 

— 

1,208,736 

1807 

158,500,000 

78,S56,442|  59,643,558 

108,343,150 

— 

— 

1,268,548 

1817 

99,-250,000 

79,691,931 

19,358,069 

86,671,509 

— 

— 

1,599,912 

1818 

121,750,000 

102,3-23,304 

19,426,696 

93,281,133 

— 

— 

1,225,185 

1819 

87,125,000 

67,959,317 

19,165,683 

70,142,521 

— 

— 

1,260,751 

1820 

74,460,000 

56,441,971 

18,088,029 

69,691,669 

— 

— 

1,-280,167 

1821 

62,585,7-24 

4^3,796,405 

10,824,429 

64,974,382 

§8,064,890 

§10,47S,049;i,298,958 

1822 

83,-241,511 

68,^95,673 

11,476,022 

72,160,281 

3,369,846 

10,810,120 

1,328,690 

1823 

77,579,207 

51,310,730'  21,170,635 

74,699,030 

5,097,896 

6,372,987 

1,336,566 

1824 

80,549,007 

53,846,567 

18,322,605 

75,986,657 

8,379,835 

7,014,522 

1,389,163 

1825 

96,340,075 

66,:i95,722 

23,793,588 

99,535,388 

6,150,765 

8,797,055 

1,423,112 

1826 

64,974,477 

57,652,577 

20,440,934 

77,595,322 

6,880,966 

4,704,533 

1,534,191 

1827 

79,484,068 

54.901,108 

16,431,830 

82,324,827 

8,151,130 

8,014,880:i,620,608 

1828 

88,509,824 

66,975,505 

14,044,578 

72,264,686 

7,489,741 

8,243,476il,741,?92 

1829 

74,492,527 

54,741,571 

12,247,344 

72,358,671 

7,403,612 

4,924,020 

1,260,798 

1830 

70,876,920 

49,575,099 

13,145,857 

73,849,508 

8,155,964 

2,178,733 

1,191,776 

18;31 

103,191,1-24 

82,808,110 

13,077,069 

81,310,583 

7,305,945 

9,014,931 

1,267,847 

1832 

101,029,266 

75,327.688 

19,794,074 

87,176,943 

5,907,504 

5,656,340 

1.4:9,450 

1833 

108,118,311 

83,470,067 

17,577,876 

90,140,433 

7,070,368 

2,611,701 

1,606,151 

1834 

126,521,332 

86,973,147 

21,636,553 

104,336,973 

17,911,632 

2,076,758,1,758,907 

ia35 

149,895,742 

122,007,974 

14,756,321 

121,693,577 

13,131,447 

6,477,775  1,8-24,940 

1836 

1S9,9S0,035 

158.811,392 

17,767,762 

128,663,040 

13,400,881 

4,324,336  1,882,103 

1837 

140,9!-9,217 

113,310,571 

17,162,-232 

117,419,376 

10,576,414 

5,976,2491,896,656 

1838 

113,717,404 

86,552,508 

9,417,600 

106,486,616 

17,747,116 

3,508,0461,995,640 

18V9 

161,1.9-2,132 

145,870,816 

10,626,140 

121,0-28,416 

5,575,263 

8,776,743  2,090,479 

1840 

107,141,519 

86,250,335 

12,008,371 

132,085,946 

8,882,813 

8,417,014  2,180,764 

1841 

127,946,177 

114,776,309 

8,181,235 

121,851,803 

4.988,635 

10,034,33212,130,774 

1842,to  Sept. 

*30 

100,162,087 

87,996,318 

8,078,753 

104,691,534 

4,087,016 

4,813,539 

2,092,391 

1842,  3  mos.  to  } 
December 30, ) 

21,584,599 

12,431,376 

1,713,112 

28,115,493 

7,440,112 

506,936 

9,174,862 

1843,  6  mouths,  j 
Jan.  to  June,  ) 

43,169,200 

24,862,753 

3,426,223 

56,230,987 

14,880,2-23 

1,013,861 

2,158,603 

1S44 

108,435,035 

96,^90,548 

6,214,058 

111,200.046 

5,830,429 

5,454,214 

2,980,095 

1845 

117,254,564 

105,599.541 

7,584,781 

114,646,606 

4,070,242 

8,006,495 

3,447,002 

1846 

121,691,797 

110,048,859 

7,865,206 

11:^,468,516 

3,777,732 

3,905,268 

2,562,085 

1847 

146,545,638 

116,258,310 

6,166,059 

158,648,6-22 

24, 121, -289 

1,907,7:9 

2,839,046 

Years. 

Population. 

Years 

1790 

3,921,326 

1610 

1800 

5,319,762 

1820 

Population. 

7,-259,903 
9,654,596 


iTears. 

Population. 

8:^0 

12,866,620 

840 

17,069,453 

Ibid. 


Production  of  Silver  in  Spain. 
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Statement  showing  the  value  of  Cotton,  and  other  Domestic  Produce,  exported  from 
the  United  States,  from  1790  to  1807;  derived  f ram  the  Treasurer's  Department, 
Washington,  December,  Isi,  1847. 


Value  of    [Other  domes- 
Years  Cotton  exp 'tic  produce  ex. 


1790 

1791 

1792 

1793 

1794 

1795 

1796 

17971 

17981 

1799 


Dollars. 

53,000 

52,000; 

41,428 

160,000 

550,000 

2,281.250 

2,226,500 

11,292.000' 

13,639,999 

1.180,000 


Total 
exports. 


Dollars. 

19,608,000: 
18.458,000, 
18,958,572, 
23,840.0001 
25,950,000; 
,37,218,750 
38,537,597 
'28,558,206 
24,867,098 
28.962,522 


Dollars. 

19,666,000 
18,500,000 
19,000,000 
24,000.000 
26,500,000 
,39.500,000 
40,764.097 
'29.850,206 
23,527.097 
33,142,523 


Value  of     I  Other  domes- 
Years     Cotton  exp.  jtic  produce  exp. 


1800 

1801 

1802 

180 

1804 

1805 

1806 

1807 


Dollars.      \ 

4,984,000' 
9,160,000; 
5,225,000 
7,809,000} 
7,620,000 
9,276,666' 
8,250,000 
14,233,000 


Dollars. 

26,856,903 
38,277,204 
31,483,189 
34,396,961 
33,847,477 
33.110,336 
33.003,727 
34,466,592 


Total 
exports. 


Dollars. 

31,840,903 
47,473,204 
26.708,180 
42,285,961 
41,467,477 
42,387,002 
41.253,727 
48,699,592 


181,074,843,530,41  l.lS4i6l  1.485.977 


Ibid. 


Production  of  Silver  in  Spain. 

On  the  old  continent,  Russia  is  not  the  only  State  which  has  in- 
creased its  production  of  precious  metals.  The  progress  has  been  al- 
most general  among  such  of  the  European  States  as  possess  them. — 
The  success  which  Russia  has  obtained,  has  been  striking — incompar- 
able. Nevertheless,  it  will  be  seen  that  some  other  nations  have  also 
made  progress  worthy  of  being  cited.  At  the  commencement  of  the 
century,  Europe,  without  counting  Russia,  (which  we  here  take  in  its 
whole  extent,  both  to  the  east  and  west  of  the  Oural  Mountains,) 
yielded,  in  pure  metal,  1300  kilogrammes  of  gold,  and  52,670  kilo- 
grammes of  silver.  In  1S35,  the  quantity  of  gold  was  about  the  same, 
but  the  production  of  silver  was  increased  by  about  15,000  kilogram- 
mes. The  production  of  gold  and  silver  in  Europe  was,  in  1835,  as 
at  the  commencement  of  the  century,  concentrated  in  Germany,  and 
in  the  lower  part  of  the  valley  of  the  Danube — that  is,  to  speak  more 
precisely,  in  the  Hartz  Mountains,  in  Hanover;  in  those  of  Erzgebirge, 
which  are  divided  among  Saxony,  Bohemia,  and  Prussia,  in  Hungary 
and  Transylvania — the  last  two  countries,  let  us  repeat,  having  pretty 
nearly  the  monopoly  of  gold.  Out  of  Germany,  and  the  valley  of  the 
Danube,  there  was  not  produced  in  1835  more  tlian  10,000  kilogram- 
mes of  silver,  of  a  value  of  about  2,000,000f.,  and  from  20,000  to  25,- 
000  kilogrammes  of  gold.  Industry,  which,  since  1835,  has  taken  a 
gieat  extension  in  Europe,  has  paid  more  attention  to  the  precious 
metals  than  it  had  previously  done.  At  present,  only  little  is  want- 
ing to  make  the  production  of  silver  double  what  it  was  in  1835. — 
The  principal  cause  of  this  development  is,  that  Spain,  which  posses- 
ses important  silver  mines,  formerly  very  celebrated,  has  ngain  begun 
to  work  them. 

The  mines  of  gold,  and  particularly  of  silver,  in  Spain,  have  enjoy- 
ed great  celebrity.  Strabo,  whose  exactitude  is  better  appreciated 
every  day,  states  the  fecundity  of  them.  Long  before  him,  the  proph- 
et Ezekiel  had  signalized  it  in  his  threatening  prophecies  against  Tyre. 
The  deposits  of  silver  in  the  peninsula  were  worked  with  success  uii- 
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der  the  Moors,  as  under  the  Romans,  Since  the  country  has  had 
more  Uberty,  the  working  has  been  resumed;  and,  at  the  same  time, 
the  numerous  beds  of  coal,  with  inexhaustible  mines  of  iron,  which 
nature  has  placed  in  the  Asturias,  close  to  the  seu,  have  begun  to  be 
worked  with  vigor. 

Tlie  mines  of  lead,  containing  silver,  situated  in  the  kingdoms  of 
JVlurcia  and  Granada,  at  a  short  distance  from  the  Mediterranean,  are 
those  which  formerly  yielded,  and  siill  yield,  a  great  quantity  of  sil- 
ver. The  lead,  however,  is  not  always  associated  with  silver.  The 
mines  of  Sierra  de  Gador,  situated  behind  Almeria,  which  have  yield- 
ed as  much  as  39,000,000  kilogrammes  of  lead,  and  still  yield  from 
13,000,000  to  14,000,000  kilogranmies,  do  not  contain  silver;  but  the 
mines  which  are  behind  Carthagena,  particularly  at  Almazarron,  and 
still  more  particularly  those  that  are  worked  in  a  little  vale,  called  the 
Baranco  Jaroso.  in  the  Sierra  Almagrera,  in  the  kmgdom  of  Granada, 
have  a  yield  of  silver  very  remarkable,  being  1  per  100  with  respect 
to  the  lead.  Having  been  successively  visited  by  several  very  intell- 
igent French  engineers,  the  mines  of  the  South  of  Spain  were,  in  1S45, 
worked  anew  by  Mr.  Pernolet,  director  of  the  mines  of  Pouliaouen, 
in  Brittany.  According  to  this  gentlemen,  the  single  mines  of  the 
Sierra  Almagrera  yield,  at  present,  at  least  40,000  kilogrammes  of 
silver;  and  consequently,  the  total  extraction  of  the  whole  peninsula 
cannot  be  estimated  at  fewer  than  50,000  kilogrammes.  Ibid. 


Extracts  from  the  Report  of  the  Bureau  of  Topographical  Engineers,  in 
reference  to  the  Commerce  of  the  Lakes  and  Western  Rivers;  made  through 
the  Secretary  of  War  to  the  U.  S.  House  of  Representatives — January  Glh, 
lS4S.—{PJxecutive  Doc.  H.  i?.,  Ko  19,  1*/  Sess.  30  Cong.) 


Consolidated  return  of  exports  and  imports  of  the  lake  harbors  for  the 

year  1S46. 

Oswegatchie  (district)               -                -                 -  $  180,55500 

CHAMPLAIX. 

Whitehall                   ....  6,327,489-00 

Plattsburgh  (district)         ...  1,160,844-00 

Burlington  (district)                    .                  .                 .  3,777,7:36-00 

ONTARIO. 

Sackett's  Harbor  (district)                 -                -  2,735,09100 

Dexter  (port)             ....  484,575-00 

Salmon  River  or  Port  Ontario           -                 -  423,724-00 

Oswcso      ....                   -  9,502,980-00 

Big  Sodus          ....  39,206-00 

Rochester                    ...                 -  212,92600 

Pultneyville      ...                 -  20,342-00 

Niagara  (district)      ...                 -  606,86300 

Carried  forward  25,472,321-00 


Commerce  of  the  Lakes  and  Western  Rivers. 
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Brought  forward, 


ig25,472,321-00 


ERIE. 


Black  Rock 

Buffalo  (port)   - 

Silver  Creek 

Irving 

Portland  -  -  - 

ConneaiU.  (port) 

Ashtabula  (port) 

Fairport  (Grand  River)     - 

Cleaveland  (port)     - 

Huron 

Sandusky  (district)  - 

JMonroe  (district)  including  Toledo 

Detroit      .  -  _ 

Erie 

Dunkirk    -  -  - 

Black  River  (port) 

Vermillion  (port) 


not  known. 

not  known, 
not  known, 
not  known. 


4S,9S9,11600 


MICHIGAN. 


Chicago     - 
St.  Joseph 
Grand  River 
Kalamazoo 
New  Buffalo 
Michigan  City- 
Mouth  of  Calumie   - 
Little  Fort 
Southport 
Racine 
Milwaukie 
Sheboygan 
Manitowoc 


not  known. 


not  known. 


not  known. 


380,475  00 

715,467  00 

819,5S4-00 

12,559,110-00 

5,943,127-00 
9,519,067-00 
8,706,34800 
6,373,246-00 

21  5,040-00 
137,770-00 

3,927,150-00 


§123,829,821-00 


There  are  several  places  of  notoriety  on  the  lakes  enumerated  in 
the  above  statement,  but  of  which  the  exports  and  imports  for  1846 
are  not  known,  because  no  returns  have  been  received  from  them,  or 
because  the  returns  which  have  been  received  were  too  defective  to 
be  used.  The  foregoing  amount  may,  therefore,  be  considered  as  be- 
low the  true  representation  of  the  entire  American  lake  commerce, 
and  may  be  taken  with  safety  as  not  an  exaggerated  value  of  that 
commerce.  But  there  can  be  no  doubt  that  the  total  exports  and  im- 
ports of  these  lakes,  as  represented  in  the  above  table,is  a  duplicate  com- 
merce— the  exports  of  one  place  being  the  imports  of  another;  it  must 
jiot,  however,  be  supposed  as  including  a  mere  carrying  trade,  but  as 
exports  fairly  shipped  at  a  place,  and  as  imports  unloaded,  and  not 
beuig  again  involved  as  a  part  of  the  lake  commerce.     Applying 
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these  considerations  to  the  amount  of  commerce  above  stated,  they 
will  justify  the  assumption  of  half  that  amount  as  the  net  moneyed 
value  of  the  lake  commerce;  or,  in  other  words,  that  the  net  value  of 
this  commerce  is,  for  the  year  1846,  561,914,910.  The  same  reason- 
ing applied  to  the  commerce  of  1S41  will  make  it,  for  that  year,  S32,- 
913,011;  showing  the  lake  commerce  to  have  nearly  doubled  itself  in 
five  years,  and  to  have  experienced  an  annual  average  increase  of 
l^iVo  per  cent. 


Extent  of  Steam  Navigation  on  the  Western  Waters,  including  the  rivers, 
bayous,  S^-c,  connected  rnth  the  Mississippi  by  channels  navigable  for 
steamers.     (From  the  same  Document.  J 

The  whole  steamboat  navigation  of  the  Mississippi  and  its  tributa- 
ries can  be  stated  at  16,674  miles,  as  will  be  seen  from  the  following 
table,  furnished  by  Lieutenant  Colonel  S.  H.  Long,  of  the  corps  of  to- 
pographical engineers: — 

MISSISSIPPI  AND  ITS  BRANCHES,  BAYOUS,  &C. 


IMiles.  . 

Miles. 

Mississippi  Proper 

2000 

Spring 

50 

St.  Croix 

SO 

Arkansas 

600 

St.  Peter's 

120 

Canadian 

60 

Chippeway 

70 

Neosho 

60 

Black 

PO  ! 

Yazoo 

300 

Wisconsin 

ISO  ; 

Tallahatchee 

300 

Rock 

250  ' 

Yalabusha 

130 

Iowa 

110 

Big  Sunflower 

80 

Cedar 

60 

Little  Siujflower 

70 

Des  Moines 

250 

Big  Black 

150 

Illinois 

245 

Bayou  de  Glaze 

90 

Maremec 

60 

Bayou  Care 

140 

Kaskaskia 

150 

Bayou  Rouge 

40 

Big  Muddy 

5 

Bayou  La  Fourche 

60 

Obion 

60 

Bayou  Placquemine 

12 

Forked  Deer 

195 

Bayou  Teche 

96 

Big  Hatchee 

75 

Grand  River 

12 

St.  Francis 

300 

Bayou  Sorrele 

12 

White 

500 

Bayou  Chien 

5 

Big  Black 

60 

MISSOURI    AN 

D    BRANCHES. 

Missouri  Proper 

1800 

Kansas 

150 

Yellow  Stone 

300 

Osage 

275 

Platte  River 

40 

Grand 

90 

OHIO    AND 

BRANCHES. 

Ohio  Proper 

1000 

Kentucky 

62 

Alleghany 

200 

Salt  River 

35 

Monongahela 

60 

Green 

150 

Muskingum 

70 

Barren 

30 

Extent  of  Lake  Coast. 
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Miles, 

Miles. 

Kenhawa 

65 

Wabash 

400 

Big  Sandy 

50 

Cumberland 

400 

Scioto 

50 

Tennessee 

720 

RED    RIVER 

AND    ITS    BRANCHES,  BAYOUS,  &C. 

Red  River  Proper 

1500 

Tensas  River 

150 

Wachita 

375 

Lake  Bistenaw 

60 

Saline 

100 

Lake  Caddo 

75 

Little  Missouri 

50 

Sulpiiur  Fork 

100 

Bayou  De  Arboune 

60 

Little  River 

65 

Bayou  Bartholomew 

150 

Kiamichi 

40 

Bayou  Boeuf 

150 

Boggy 

40 

Bayou  Macon 

175 

Bayou  Pierre 

150 

Bayou  Louis 

30 

Atchafalaya 

360 

Total  extent  of  Steamboat  Navigation, 


16,674 


Extent  of  Lake  Coast  in  the  different  States  and  Territories. 

Lake  Champlain  is  -  .  - 

Its  greatest  width 

Its  average  width      -  - 

Lake  Ontario  is  -  -  - 

Its  greatest  width       -  -  _ 

Its  average  width 
Lake  Erie  is  - 

Its  greatest  width 

Its  average  width       -  -  - 

Lake  St.  Clair  is  - 

Its  greatest  width       -  -  . 

Its  average  width 
Lake  Huron  is  .  _  - 

Its  greatest  width  (not  iiK^luding  the  exten- 
sive bay  of  Georgian,  itself  120  miles  long, 
and  averging  45  wide)  is       - 

Its  average  width 
Lake  Michigan  is  .  _  _ 

Its  greatest  width 

Its  average  width      -  -  - 

Lake  Superior  is  - 

Its  greatest  width       -  -  - 

Its  average  width 


105  miles 

long 

12 

a 

8 

(( 

ISO 

a 

11 

52 

it 

40 

a 

240 

(i 

a 

57 

a 

38 

(I 

18 

(I 

a 

25 

« 

12 

a 

270 

ii 

« 

105 

a 

70 

(( 

340 

«( 

(( 

83 

li 

58 

a 

420 

a 

(( 

135 

li 

100 

a 
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Jlccount  of  the  Experiments  to  determine  the  Principal  Laiva  and 
J\ii7}ierical  Data,  which  enter  into  the  Calculation  of  Steam  En- 
gines, by  M.  V.  Reg>'ault. 

SECOND  MEMOIR. 

On  the  Delerminalion  of  the  Density  of  Gases. 

(Continued  from  page  283.) 

The  common  method  of  determining  the  density  of  a  gas  consists 
in  weighing  a  glass  globe  of  great  size: 

1st.  When  the  globe  contains  perfectly  dry  air  of  a  known  tempera- 
ture, and  under  a  known  atmospheric  pressure: 

2d.  After  having  exhausted  it  by  means  of  the  air-pump,  so  that 
the  enclosed  air  exerts  only  a  very  feeble  pressure,  which,  as  well  as  the 
corresponding  temperature,  is  noted: 

3d.  After  having  filled  the  globe  with  the  gas  perfectly  purified,  the 
atmospheric  pressure  and  temperature  being  again  noted: 

4th.  After  having  again  exhausted  the  globe,  noting,  as  before,  the 
pressure  and  temperature. 

By  which  four  weighings,  and  their  accompanying  observations  of 
pressures  and  temperatures,  all  the  data  necessary  for  determining  the 
density  of  the  gas  are  given.  But  this  method  requires  the  exact 
knowledge  of  several  elements,  the  determinations  of  which  present 
generally  great  uncertainty. 

In  the  first  place,  the  temperatures  which  the  air  and  the  gas  present 
at  the  moments  of  closing  the  globe,  must  be  very  exactly  known;  but 
the  method  generally  used  of  having  a  thermometer  placed  near  the 
globe  is  very  defective;  the  temperature  indicated  by  the  thermometer 
may  be  totally  different  from  that  of  the  air  in  which  it  is  bathed,  and 
still  more  so  from  that  of  the  gas  which  fills  the  globe. 

MM.  Dumas  and  Boussingault,  who  have  lately  (Ann.  de  Chem. 
et  de  Phys.,  3d  series,  Vol.  Ill,  p.  270)  very  successfully  endeavored  to 
determine  the  densities  of  certain  gases,  place  the  thermometer,  in- 
tended to  indicate  the  temperatures  of  the  gases,  in  the  very  centre  of 
the  globe,  and  for  more  security, they  cause  that  temperature  tobe  al- 
most constant,  by  placing  the  globe  in  an  inclosure  formed  by  a  large  cy- 
lindrical vessel  of  zinc  with  double  walls.  The  annular  space  left  be- 
tween the  walls  is  filled  with  water  at  a  temperature  differing  but  little 
from  that  of  the  surrounding  air.  With  this  arrangement,  we  may 
admit  that  the  temperature  of  the  gas  is  known  with  sufficient  accurac)^ 

But  the  greatest  uncertainties  exist  in  the  weighmgs  of  the  globe;  for 
we  must  weigh  the  globe  in  the  air,  and,  to  have  its  true  weight,  we 
must  add  to  its  apparent  weight,  that  of  the  air  which  it  displaces.  And, 
in  certain  cases,  this  latter  weight  is  greater  than  that  of  the  gas  which 
fills  the  globe,  so  that  it  must  be  known  with  at  least  equal  exactness. 
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We  are,  up  to  a  certain  point,  masters  of  the  gas  which  we  pass  into 
the  globe.  We  may  prepare  it  so  as  to  be  sure  of  its  purity;  but  it  is 
not  so  with  the  external  atmosphere;  we  are  obliged  to  take  it  as  it  is. 
In  a  close  chamber  the  air  may  change  its  composition  very  percepti- 
bly; its  temperature,  and  the  quantity  of  moisture  which  it  contains, 
vary  incessantly.  MM.  Dumas  and  Boassingault  thought  that  they 
had  completely  avoided  the  errors  arising  from  this  source,  by  plac- 
ing below  their  balance  a  large  chest  lined  Avith  lead,  in  which 
the  globe  suspended  from  one  of  the  scales  of  the  balance  floats.  A 
very  sensitive  thermometer  is  placed  in  this  chest,  and  gives  the  tem- 
perature of  the  air.  This  arrangement  is  certainly  far  preferable  to 
allowing  the  globe  to  hang  freely  in  the  air  of  the  room;  the  globe 
suspended  in  the  chest  is  kept  from  the  currents  of  air  which  render 
the  weighings  very  uncertain,  and  the  temperature  of  the  air  in  which 
it  is  placed  changes  but  slowly;  but  it  does  not  do  away  with  the  er- 
rors arising  from  the  changes  in  the  composition  of  the  air,  and  these 
are  by  no  means  negligable,  especially  when  we  are  workmg  with 
very  light  gases,  such,  for  instance,  as  hydrogen. 

At  the  same  time  that  MM.  Dumas  and  Boussingault  were  weigh- 
ing gases,  M.  Regnault  was  also  engaged  in  the  determination  of  the 
density  of  steam  under  different  pressures,  and  especially  under  very 
feeble  pressures.  He  was  struck  with  the  uncertainties  which  the  or- 
dinary methods  of  weighing  gases  present,  especially  owing  to  the  alte- 
ration of  the  density  of  the  surrounding  air,  which  seems  to  have 
attracted  but  little  attention  from  men  of  science,  and  he  was  led  to  a 
method  which  presents  a  degree  of  certainty  and  precision  v^'hich 
those  heretofore  used  do  not  offer. 

He  avoids  completely,  and  by  a  very  simple  artifice,  the  uncertain- 
ties which  arise  from  the  changes  in  the  air  in  which  the  globe  is 
weighed.  In  place  of  equipoising  it  by  means  of  weights  on  the  op- 
posite scale,  he  balances  it  by  means  of  a  second  hermetically  sealed 
globe  of  the  same  kind  of  glass,  hung  from  the  opposite  scale.  All 
the  variations  which  take  place  in  the  air  then  afiect  the  two  globes  in 
the  same  way,  whether  they  arise  from  changes  of  temperature,  baro- 
metric pressure,  or  composition  of  the  atmosphere.  It  is  not,  therefore, 
required  at  the  moment  of  weighing  to  watch  the  thermometer,  baro- 
meter, and  hygrometer;  it  is  sufficient  to  wait  until  the  two  globes  are 
in  equilibrium  of  temperature,  and  when  this  is  the  case,  it  continues 
indefinitely.  We  have,  in  consequence,  a  very  definite  character  by 
which  to  know  when  to  read  the  weighings.  This  method  presents 
also  another  advantage,  that  is,  of  avoiding  the  error  arising  from  the 
different  amount  of  moisture  deposited  upon  the  globe  during  different 
weighings.  As  the  globes  are  made  of  the  same  glass,  and  equally 
dried  before  the  commencement  of  the  experiments,  they  may  be  as- 
sumed to  condense  the  same  amount  of  moisture  when  bathed  in  the 
same  air,  and,  consequently,  will  remain  in  equilibrium. 

The  globes  had  a  capacity  of  about  10  litres  (2-2  gallons.)  The 
globe  in  which  the  gas  is  to  be  weighed  has  a  stopcock  adjusted  to  it, 
so  that  it  may  be  exposed  to  the  temperature  of  boiling  water  with- 
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out  leakage.  It  is  weighed  when  full  of  water,  first  in  the  air,  and 
afterwards  in  water  of  the  same  temperature  as  that  which  it  contains; 
thus  is  obtained  the  weight  of  water  displaced  by  the  globe. 

The  balancing  globe  is  so  selected  that  the  weight  of  water  dis- 
placed by  it  is  rather  less  than  that  of  the  first,  even  after  the  addition 
of  its  metallic  mounting  by  which  it  is  hermetically  sealed,  and  hung 
from  the  opposite  balance  scale;  there  is  then  added  to  it  a  glass  lube 
of  such  capacity  as  that  the  weight  of  water  displaced  by  it  shall  just 
make  up  the  difference. 

Before  closing  the  second  globe,  a  quantity  of  mercury  was  intro- 
duced into  it  so  as  to  render  it  about  10  grammes  (154-:J8  grains  troy) 
heavier  than  the  other.  The  two  globes  thus  adjusted  were  submit- 
ted to  several  tests,  in  order  to  be  sure  that  they  satisfied  the  required 
conditions;  they  were  left  hanging  for  fifteen  days  under  the  balance 
scales,  and  the  equilibrium  was  rigorously  maintained  all  this  time,  al- 
though in  the  interval  the  temperature  of  the  air  had  changed  from  0° 
to  17°,  (32°  to  62-5°  Fahr.,)  and  the  barometric  pressure  from  741  to  771 
millimetres  (29-6  to  30-8  inches.)  The  general  mode  of  operating  was 
as  follows: — A  vacuum  as  complete  as  possible  being  made  in  the  globe, 
it  is  placed  in  communication  with  the  apparatus  for  producing  the  gas 
whose  density  is  to  be  determined,  and  the  stopcock  is  opened  in  such 
a  way  that  the  gas  in  the  apparatus  preserves  a  slight  excess  of  pres- 
sure. When  the  globe  is  filled  with  gas,  it  is  again  placed  in  commu- 
nication with  the  air-pump,  a  very  perfect  vacuum  made,  and  it  filled 
a  second  time  with  the  gas.  In  order  to  avoid  any  correction  for  tem- 
perature, a  correction  which  would  require  the  knowledge  of  the  co- 
efficient of  dilatation  of  the  gas,  and  that  of  the  globe,  the  globe  is  placed 
in  a  zinc  cover  and  completely  enveloped  in  melting  ice.  Before  clo- 
sing the  globe,  it  is  placed  in  direct  comnmnication  with  the  atmos- 
phere, so  that  the  gas  may  place  itself  in  equilibrium  with  the  exterior 
pressure. 

The  globe  taken  out  of  the  ice  is  carefully  washed  and  dried,  and 
hung  from  the  scale  of  the  balance.  It  requires  a  long  time,  often 
more  than  two  hours,  for  the  globe  to  take  exactly  the  temperature  of 
the  surrounding  air,  and  for  its  surface  to  cover  itself  with  its  normal 
amount  of  moisture.  The  balance  used  was  able  to  appreciate  with 
certainty  a  half  milligramme  when  charged  with  one  killogramme 
upon  each  scale.*  It  was  placed  over  a  large  chest,  such  as  used  by 
MM.  Dumas  and  Boussingault.  At  the  end  of  the  weighing,  the  obser- 
ver did  not  approach  the  balance,  but  observed  the  oscillations  of  the 
index  at  a  distance,  with  a  telescope. 

M.  Regnault  then  notices  the  electric  effects  produced  by  wiping  the 
globes,  and  the  effects  upon  the  weighings;  he  avoided  it  by  wiping 
the  globes  with  a  napkin  dipped  in  distilled  water,  and  tested  them  by 
the  gold-leaf  electrometer.  The  pressures  were  measured  by  an  appa- 
ratus which  he  describes  under  the  name  of  a  barometric-manometer. 

*  That  is  sensible  to  one  four  millionth  of  the  total  load.  Q,uere,  whether  this 
sensibility  was  determined  after  the  globes  had  been  hanging  from  the  scales,  and 
the  balance  in  action  for  fifteen  days  ?  F. 
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It  consists  of  two  tubes,  one  of  which  is  an  ordinary  barometer  of  20 
niiUim.  (0.8  in.  diameter,)  made  very  carefully  ;  the  other  is  a  glass 
tube  of  the  same  diameter,  which  may,  by  a  lead  tube,  be  connected 
with  the  vessel  in  which  pressures  less  than  that  of  an  atmosphere  are  to 
be  measured  ;  they  plunge  below  into  a  cistern  of  mercury  having  a 
partition,  so  that  the  two  instruments  may  be  separated  at  pleasure  by 
drawing  off  the  mercury  in  the  cistern  of  the  manometer  below  the  top 
of  the  partition;  this  is  necessary  during  the  exhaustion  of  the  globe, 
and  the  re-admission  of  the  gas,  for  these  operations  produce  such  great 
oscillations  in  the  barometer  as  to  introduce  small  quantities  of  air  into 
tlie  instrument,  and  thus  vitiate  the  vacuum.  The  exhausted  globe  is 
weighed  with  the  precautions  what  have  been  indicated.  If  P  repre- 
sent the  weight  of  the  gas  when  the  barometer  stands  at  H,and  /;  that 
weight  when  the  elastic  force  in  the  globe  corresponds  to  a  baromet- 
ric height  A,  the  weight  of  the  gas  at  0°,  and  under  the  normal  pres- 
sure of  760  mm.,  is,  i^—P   )  j^ — 

To  obtain  a  new  weighing  of  the  same  gas,  the  exhatisted  globe,  en- 
veloped in  ice,  is  placed  in  connexion  with  the  apparatus  for  generat- 
ing the  gas,  and  the  series  of  operations  which  have  been  pointed  out, 
repeated.  The  gas  thus  becomes  purer  at  each  operation.  M.  Reg- 
nault  found  that  it  is  only  from  the  fourth  filling  that  the  gas  presents 
rigorously  the  same  weight.  It  is  desirable  to  satisfy  one's  self  whe- 
ther the  gas  upon  which  we  are  operating  follows  the  law  of  Mariotte, 
at  pressures  below  those  of  the  atmosphere  ;  this  verification  is  abso- 
lutely necessary  if  the  density  of  the  gas  is  to  serve  for  the  determina- 
tion of  atomic  weights.  For  the  law  of  the  volumes  of  gases,  and  the 
simple  ratios  which  exist  between  their  densities  and  atomic  weights, 
exist  rigorously  only  at  the  limits  that  is,  in  a  state  of  extreme  dilata- 
tion; we  must  therefore  see  whether  the  anomoly  in  these  laws  does  not 
commence  already  near  the  atmospheric  pressure. 

This  is  done  by  measiu-ing  the  weight  of  the  gas,  with  great  care, 
at  different  degrees  of  elastic  force,  as  marked  by  the  comparison  of 
the  manometer  and  barometer. 

Finally,  by  this  means  we  may  determine  the  weight  of  the  gas 
Vv'-hich  fills  the  globe  at  the  temperature  of  100°  and  under  atmosphe- 
ric pressure,  and  thus  determine  the  density  of  the  gas  when  compar- 
ed with  air  at  100°.  This  new  density  must  be  exactly  the  same  as 
that  calculated  for  0°,  in  order  that  it  may  serve  in  the  calculation  of 
the  atomic  weights  ;  for  it  is  necessary  for  this  purpose  that  the  gas 
should  have  the  same  coefficient  of  dilatation  as  the  atmospheric  air  ; 
at  all  events  the  weight  of  the  gas  which  fills  the  vessel  at  100°  com- 
pared with  that  which  fills  it  at  0°,  permits  us  to  calculate  the  coeffi- 
cient of  dilatation  rf  the  gas.* 

Again,  in  order  to  determine  whether  the  gas  follows  the  law  of 
Mariotte,  at  the  temperature  100°,  we  have  only  to  repeat  the  former 
experiments,  filling  the  globe  at  this  temperature,  instead  of  at  0°. 

*This  is  the  only  direct  method  which  can  be  used  for  this  determination,  in  gases 
whi  eh  attack  mercury. 
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M.  Rcgnault  then  recapitulates  the  advantages  of  this  method, 
which  are,  that  it  gives  the  density  of  the  gases  with  more  precision, 
and  far  less  trouble,  than  the  methods  formerly  used  ;  it  gives  these 
densities  at  identical  temperatures  at  0^  and  100°,  that  is,  at  the  fixed 
points  of  the  thermometer;  and,  consequently,  gives  immediately  the 
coefficient  of  dilatation  of  the  gas  ;  and,  finally,  it  permits  us  to  deter- 
mine with  great  exactness,  whether  the  gas  follows  the  law  of  Mari- 
otte,  at  the  temperatures  of  melting  ice,  and  boiling  water. 

He  then  proceeds  to  give  the  detail  of  all  his  experiments,  without  a 
single  exception,  in  order  to  allow  the  reader  to  judge  of  the  degree  of 
precision  obtained  by  this  method.  It  is  not  necessary  that  we  should 
give  these  details — or  those  of  the  processes  by  which  M.  R.  pin-ified 
his  gases,  they  were  such  as  might  be  expected  from  one  so  familiar 
with  all  the  minutiae  of  physical  science. 

He  first  determined  by  nine  experiments  the  weight  of  pure  atmos- 
pheric air,  freed  from  carbonic  acid  and  watery  vapor,  which  filled  his 
globe  at  the  temperature  of  0°,  and  under  the  barometric  pressure  of 
760  miliim.  (29-944  inches).  The  mean  of  these  experiments  was 
12-77S1  gr.  The  minimum,  12-7744.  The  maximum  12-7809.  The 
difference  0  0065  or  i-gVy,  very  nearly  joVo"  °^  '^^  mean  ;  and  he  re- 
marks that  it  is  probable  that  a  great  part  of  this  error  is  due  to  the  va- 
riations which  occur  in  the  composition  of  the  atmosphere.  He  regards 
it  as  luifortunate  that  men  of  science  should  have  selected  the  atmos- 
pheric air,  whose  constitution  is  known  to  vary,  as  the  standard  of  den- 
sities for  gases,  in  place  of  some  gas  which  could  always  be  obtained 
perfectly  pure,  such  for  instance  as  oxygen,  which  would  be  the  more 
convenient  since  this  gas  is  already  chosen,  as  the  basis  of  the  tables 
(adopted  by  continental  chemists)  of  chemical  equivalents. 

Founded  upon  this  determination  of  the  weight  of  a  given  volume 
of  air,  he  proceeds  to  determine  the  densities  of  different  gases,  and 
his  results  are  as  follows : 


Nitrogen, Mean  of  6  Experiments. 
Hydrogen,    "         3             '• 
Oxygen,        "         3             « 
Carbonic  Acid,       5             " 

"       at  0°  and  374-13  miliim. 
"           "            224-17      " 
"         100°         76000      '- 
"           «             383-39      '•' 

Tern,  at  0^ 
Bar.7G0m 

Minimum. 

Maximum 

Difference. 

0-97137 
0-06926 
1-10563 
1-52910 
1-52366 
1-52145 
1-52418 
1-52410 

0-97108 
006923 
M0561 
1-52900 

0-97155 
0  06932 
1-10565 
1-52915 

ztr'oo 
1 

770 

1 
3  0  0"0 

ToTo 

Densities  determined  by  Dunnas  and  Boussirgault. 

Nitrogen,  from         -         -         0-970             to             0-974 
Hydrogen,    ''           -         -       0-0691              "             0-0695 
Oxygen,        "            -         -        1-1055               "              1-1058 
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If  we  calculate  the  theoretic  density  of  carbonic  acid  gas,  admitting 
for  the  atomic  weight  of  carbon  75,  (oxygen  =3  100,  or  6  if  hydrogen 
=  1,)  lately  found  by  M.  Dumas,  we  get  the  number  1*52024,  which 
approaches  the  density  found  for  this  gas  under  the  pressure  of 
224-17  millim.  (less  than  nine  inches.) 

The  density  found  at  the  temperature  0°  and  normal  atmospheric 
pressure  leads  to  an  atomic  weight  for  carbon  76-6  which,  approaches 
very  nearly  the  number  76-44  (6-1152,  if  hydrogen  =  1)  which  chem- 
ists for  a  long  time  admitted  from  the  experiments  of  M.  Berzelius.* 

We  see,  by  this  example,  how  much  circumspection  is  necessary  in 
deducing  the  value  of  the  atomic  weight  of  a  gas  from  its  density. 

Three  experiments  to  determine  the  coefficient  of  dilatation  of  the 
air  between  0^  and  100°,  gave  as  the  result  0  03663,  which  differs  but 
little  from  the  value  obtained  in  the  first  memoir. 

An  attempt  to  verify  the  law  of  IMariotte,  showed  slight  differences 
in  which  the  weights,  by  experiments,  were  always  a  little  lower  than 
those  got  by  calculating  the  density  by  means  of  Mariotte's  law  from 
the  observed  elastic  force,  but  these  differences  were  always  within  the 
limits  of  the  errors  of  observation. 

The  coefficient  of  dilatation  of  carbonic  acid  gas  between  0°  and 
100'^  was  determined  to  be  0-003719.  (In  the  first  memoir,  the  deter- 
mination by  the  method  V,  in  which  the  gas  preserved  the  same  elas- 
tic force  at  0°  and  100°,  as  in  the  present  case,  was  0-0037099.) 

The  experiments  to  determine  whether  carbonic  acid  gas  obeys  the 
law  of  JMariotte  at  pressures  less  than  that  of  the  atmosphere,  gave 
the  following  resuks, 

Calculated  by 
Bv  experiment.  Mariotte's  law. 

37413    "  95S45  "  9  6628    " 

"      lOl-Olo      "  33839    "  63549  "  63545    " 

so  that  it  appears  that  carbonic  acid  gas  deviates  notably  from  the  law 
of  JMariotte  at  ordinary  temperatures,  but  conforms  to  it  with  the  lim- 
its of  experimental  errors  at  100°. 

(To  be  Continued.) 

ERRATA. 

la  the  March  number  of  our  Journal,  page  12,  line  4,  for  minimum,  read  maximum. 
Line  5,  for  maximum,  read  minimum. 
"      "  for  1-3GS12,  read  1-36612. 


On  the  Power  of  Low  Pressure  Steam   in   Charring  Animal  and 

Vegetable  Matter,  and  on  (he  reducing  power  of  Charcoal  at  that 

temperature.     By  William  Ferguson,  Esq. 

All  unsound  steam-engine  boiler  having  been  covered  with  patent 

felt,  to  prevent  radiation  from  its  surface,  the  felt  was  observed,  at  the 

expiration  of  five  or  six  months,  to  have  become  charred  wherever 

the  steam  made  its  escape   through   the   cracks  of  the   boiler,  whilst 

those  parts  of  the  felt  which  remained  dry,  although  exposed  to  the 
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same  heat,  were  perfectly  unaltered.  The  boiler  was  worked  under 
a  pressure  of  6  lbs.,  which  corresponds  with  a  temperature  of  232« 
F.,  but  the  temperature  of  the  escaping  steam  and  of  those  parts  of 
the  felt  in  contact  with  it,  was  212°  F.  Another  instance  in  which 
wood  had  been  charred  was  observed  in  the  float-gauge  of  a  brew- 
ing-copper, which  had  been  exposed  during  five  years  to  the  vapor  and 
the  saccharine  solution,  at  a  temperature  not  exceeding  215°or  216°  F. 
The  charcoal  in  this  case  was  permeated  by  a  soluble  salt  of  copper, 
and  the  interstices  were  filled  with  octahedral  and  dedocahedral  crys- 
tals of  metallic  copper.  The  author  concludes,  from  the  odor  of  pyro- 
ligneous  acid  which  was  perceptible,  that  acetic  acid  was  formed  by 
the  decomposition  of  the  wood,  and  that  this  united  with  the  copper 
to  form  an  acetate,  which  even  at  the  temperature  of  216°  F.,  was 
partially  reduced  to  the  metallic  state,  whilst  in  intimate  contact  with 
the  porous  charcoal.  Lond.  Jour.  Chem.  Soc. 


White  Paint  Manufactured  from  Antimony. 

At  the  Liverpool  Polytechnic  Society,  Mr.  J.  A.  Forrest  described  a 
new  mode  of  manufacturing  white  paint  of  an  excellent  body,  supe- 
rior to  that  manufactured  from  lead.  It  is  made  from  oxide  of  anti- 
mony, and  has  many  advantages.  He  had  ascertained,  that  though 
it  was  now  high  in  price,  were  there  a  demand  for  antimony,  that 
metal  could  be  obtained  in  abundance  at  about  £12  a  ton,  whereas 
the  lead  used  costs  £24  10s.  The  new  paint  was,  consequently, 
much  cheaper  ;  it  was  not  so  apt  to  lose  its  color,  and  would  spread 
over  a  much  larger  surface  than  an  equal  weight  o'f  the  paint  manu- 
factured from  lead.  Civ.  Eng.  &  Arc.  Jour. 

New  Method  of  Making  Chloroform. 

TRASSLATED  for  the    JOCRNAL  or  the  FHaNKLIN  INSTITPTE. 

IMM.  Huraut  and  Larocque  recommend  a  modification  of  Sou- 
beiran's  method  for  the  preparation  of  chloroform  ;  which  material, 
they  think  is  likely  to  prove  useful  in  the  arts  owing  to  its  power  of 
dissolving  notable  quantities  of  such  substances  as  caoutchouc,  shellac, 
2um  copal,  while  on  the  other  hand  it  also  dissolves  easily,  bromine, 
iodine,  the  essentia!  oils,  the  vegetable  alkalies,  the  fats,  &c. 

They  proceed  as  follows:  they  take  35  litres  (about  9\  galls.  U.  S.) 
of  water,  and  bring  it  to  a  temperature  from  97°  to  104^  Fahr.  They 
then  stir  into  it  5  kilogrammes  (11  lbs.)  of  lime  previously  slacked, 
and  10  kilogrammes  (22  lbs.)  of  the  chloride  of  lime  of  commerce  : 
they  then  pour  in  ih  litres  (H  qts.)  of  alcohol  of  spec.  grav.  0-85  : 
ihe'n,  when  they  are  thoroughly  mixed,  the  joints  of  the  apparatus  are 
luted,  and  the  mixture  brought  to  boiling.  The  operation  is  carried 
on,  and  the  chloroform  separated  as  usual.  Only  in  place  of  distilling 
the  liquors  which  swim  upon  the  chloroform,  as  M.  Saubeiran  recom- 

*  Berzelius  himself  now  acknowledges  the  error  of  his  former  determination, 
and  fixes  the  atomic  weight  of  carbon  at  75'12  or  G  01  (H  =  1)  which  amounts  to 
an  admission  of  Dumas'  dptermination.  (Berzelius  Traile  de  Chimie,  Seconde 
Ediiioa  Frangaise,  Paris,  1645,  torn.  1,  p.  263.)  F. 
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mends,  they  are  preserved  for  a  subsequent  operation,  which  is  com- 
menced immediately.  For  this,  without  removing  any  thing  from  the 
retort,  introduce  into  it,  10  htres  (3  galls.)  of  water,  and  when  the  liquor 
has  again  reached  the  temperature  of  97° — 104°,  add  from  3  to  4  Idlo- 
grammes  (62  to  9  lbs.)  of  lime,  and  10  kilogrammes  (22  lbs.)  of  chlo- 
ride of  lime,  add  but  1  litre  (1  quart)  of  alcohol,  and  after  stirring 
them  well  together,  add  the  liquors  from  which  the  chloroform  of  the 
preceding  operation  was  separated,  and  proceed  as  before.  With  an 
alembic  of  sufficient  size,  a  tliird,  and  even  a  fourth  operation  may  be 
gone  through  in  the  same  way. 

Operating  in  this  way,  MM.  Hurant  and  Larocque  obtained  from 
4h  litres  (11  galls.)  of  alcohol  of  spec.  grav.  0-S5 — 

By  the  First  Distillation,  550  grammes  of  chloroform, 
Second,       '•'  640         "  " 

Third,         «  700         «  " 

Fourth,       «  730         «  « 

2620         «  " 

or  about  53  lbs.  of  chloroform,  which  at  the  cost  of  materials  and  labor 
and  pains,  would  make  it  cost  about  14  francs  per  iiilogramme  (81-27 
per  lb.) 

They  observed  in  the  course  of  their  experiments,  what  M.  Sou- 
beram  had  before  remarked,  that  the  more  rapidly  the  operation  is 
conducted,  the  greater  the  quantity  of  chloroform  produced.  Hence 
the  water  is  heated  before  the  chloride  of  lime  is  introduced.  The 
swelling  of  the  mass,  v/hich  is  considerable  in  the  old  method,  is 
scarcely  sensible  in  this  when  conducted  over  a  water  bath  and  in  the 
presence  of  lime,  and  the  chloroform  produced  is,  when  the  operation 
has  been  properly  conducted,  entirely  free  from  chlorine.  They  also 
remark  that  wood-spirit,  although  it  gives  rather  more  product  than 
alcohol,  is  not  so  advantageous,  on  account  of  its  higher  price  and  the 
disagreeable  odor  which  it  communicates  to  the  chloroform. 

Comptes  Rendus  de  I'Aoad.  des  Sci.,  Jan.,  1848. 


Notice  of  Explosio7is  of  Gas  happening  in  Metallic  Mines.  By  M. 

A.   DUBREE. 

TRANSLATED   FOR   THE    JOURNAL    OF    THE    FRASKLIX    I.N'STITXTTK. 

The  explosions  of  gas,  unfortunately  so  frequent  in  coal  mines, 
have  not  heretofore,  been  mentioned,  at  least  to  my  knowledge,  in 
metalliferous  deposits.  I  therefore  publish  a  record  of  several  acci- 
dents of  this  kind  which  have  happened  in  the  metallic  mines  of 
Alsace. 

One  of  these  mines,  that  of  Gundershoffen  (Lower  Rhine)  was 
sunk  upon  a  deposit  of  pisoliihic  iron  ore  ;  the  bed  of  the  ore,  which 
is  situated  at  the  depth  of  19  metres,  (62|  yards)  lies  upon  the  marls 
of  the  upper  lias.  After  several  inflammations  of  the  gas,  without 
serious  consequences,  one  occurred  in  1S24,  which  severely  burned 
several  of  the  miners.    At  Winckel,  (Upper  Rhine)  in  a  deposit  simi- 
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lar  to  the  above,  but  resting  upon  the  upper  beds  of  the  Jurassic 
hmestone,  an  explosion  took  place  in  1S32,  and  another  inflammation 
much  less  violent,  on  the  27th  of  June,  1S46.  Finally  the  gas  also 
took  fire  in  March,  1S46,  in  the  veins  of  copper  pyrites  worked  near 
Giromagny. 

From  the  circumstances  mentioned  in  the  notice,  which  I  have  the 
honor  to  present  to  the  Academy,  it  appears  that  the  inflammable  gas 
of  these  iron  mines,  is  the  proto-carbnret  of  hydrogen,  which,  in  the 
two  first  localities  emanated  from  certain  bituminous  beds  of  the  lias 
and  oolite  upon  which  the  deposits  of  Gundershoff'en  and  Winckel 
rest,  and  rose  through  fissures  in  the  works.  At  Giromagny  the  gas 
probably  came  from  the  transition  strata  which  enclose  the  vein. 

Ibid. 


On  the  use  of  Gun  Cotton  in  Blasting.     By  M.  Combes. 

TRANSLATED  FOR  THE  JOURNAL  OF  THE  FRANKLIN  INSTITCTB. 

The  analysis  by  Pelouzeofthe  products  of  combustion  of  gun-cotton 
Sec,  (pyroxyle)  ( Comptes  Rendus  de  l^lcad.  des  Sciences  deParis^ 
2  January^  1847,^)  gave  the  following  results: 

46  volumes  of  Carbonic  Oxide. 
1        "  Carbonic  Acid. 

10        "  Nitrogen. 

34        "  Vapor  of  water. 

"Whence,  iSI.  Combes  remarks,  it  follows  that  it  does  not,  like  good 
gunpowder,  contain  suSicient  oxygen  for  its  complete  combustion,  and 
its  deflagration  gives  rise  to  a  large  amount  of  carbonic  oxide,  a  gas 
both  very  inflammable  and  very  poisonous.  In  a  series  of  experiments, 
which  he  made  under  the  orders  of  the  French  government  upon  tlie 
use  of  gun-cotton  in  blasting,  he  ascertained  experimentally  the  pre- 
sence of  this  gas  by  applying  a  light  to  the  gases  wliich  issued  from  the 
crevices  in  the  rock  after  the  explosion,  which  he  found  to  burn  with 
the  peculiar  blue  flame  peculiar  to  carbonic  oxide,  and  after  a  while 
to  explode  by  the  mixture  of  this  gas  with  the  atmospheric  air.  To 
remedy  this  inconvenience  he  mixed  roughly  in  his  hand,  100  parts  by 
weight  of  gun-cotton,  with  SO  of  chlorate  of  potassa,  enclosed  the  mix- 
ture ni  cartridges,  and  charged  with  900  grammes,  (2  lbs.)  a  blast  which, 
according  to  the  workmen,  ought  to  have  received  3  kilogrammes 
(6^  lbs.)  of  blasting  powder.  The  blast  produced  an  efi'ect  at  least 
equal  to  that  which  this  much  common  blasting  powder,  or  b\  lbs.  of 
gunpower,  or  its  own  weight  of  pure  gun  cotton  would  have  produced, 
judging  by  the  effects  of  the  blasts  upon  the  same  rock.  The  gas  which 
issued  from  the  crevices  in  the  rock  was  not  inflammable, and  the  ex- 
plosion was  not  accompanied  by  any  smell,  smoke,  or  visible  vapor, 
while,  when  gun  cotton  alone  was  employed,  the  vapor  of  water  was 
plainly  visible  by  itscondensation,and  there  was  a  faint  peculiar  smell. 
As,  however,  the  chlorate  of  potassa  is  an  expensive  salt,  and  it  is 
moreover  to  be  feared,  that  its  use  when  mixed  with  gun  cotton  would 
be  dangerous,  M.  Combes,  proceeded  to  experiment  upon  a  similar 
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mixture  of  SO  parts  by  weight  of  nitrate  of  potassa,  (common  nitre) 
or  70  of  nitrate  of  soda,  (cubic  nitre)  with  100  of  gun  cotton.  In  a 
great  number  oi'  experiments  these  mixtures  gave  constant  results  ; 
entire  absence  of  smoke  and  smell,  as  well  as  of  inflammable  gases  after 
the  explosion  ;  and  blasting  effects  nearly  as  great  as  were  obtained 
with  the  mixture  of  gun  cotton  witli  chlorate  of  potassa  ;  that  is  to  say 
the  mixture  of  gun  cotton  and  nitre  in  the  proportions  indicated,  pro- 
duced very  nearly  the  same  effect  as  its  own  weight  of  gun  cotton,  two 
and  three  quarter  times  hs  weight  of  gun  powder,  or  three  and  a  quar- 
er  times  its  weight  of  ordinary  blasting  powder. 

The  experiments  were  made  upon  the  gypsum  rock,  near  Belleville, 
and  analogous  effects  will  doubtless  be  obtained  with  similar  soft  rocks, 
though  nothing  can  be  concluded  from  them  in  reference  to  the  effects 
of  the  blasting  agents  upon  the  hard  rocks. 

It  is  to  be  remarked  that  the  addition  of  the  salts  to  the  gun  cotton 
does  not  change  the  volume  of  gases  given  off  by  the  explosion  of  the 
gun  cotton;  there  is  merely  a  transformation  of  the  carbonic  oxide  into 
carbonic  acid,  one  portion  of  which  rests  combined  with  the  base  of 
the  salt,  when  nitre  is  used,  and  is  replaced  by  an  equal  volume  of 
nitrogen.  The  increased  eflect  obtained  for  the  same  weight  of  gun 
cotton,  must  be  therefore  due  to  a  greater  elevation  of  the  temperature 
by  the  deflagration. —  Comptes  Rendus  de  V Jlcademie  des  Sciences, 
17  January,  1848. 
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On  the  Constitution  of  Glycerin  and  the  Oily  t.dcids. 

By  Prof.  James  C.  Booth. 

When  most  of  the  fats  are  acted  upon  by  alkali  or  acid,  they  are 
divided  into  an  acid  and  a  body  called  glycerin.  When  glycerin  is 
distilled,  or  any  fat  containing  glycerin,  a  peculiar  body,  acrolein,  is 
produced. 

Acrolein. — The  formation  of  acrolein  by  the  disi  illation  of  glycerin, 
the  oxidation  of  the  former  to  an  acid  resembling  the  acetic  and  other 
reactions,  evidently  point  out  the  relation  of  these  bodies  to  an  alco- 
hol; a  conclusion  which  has  been  drawn  by  several  chemists.  On  the 
other  hand,  when  we  examine  the  composition  of  four  alcohols,  me- 
thylic  C2  H4  Oj,  ethylic  C^  Hg  O2,  amylic  C^^  H^^  0^,  cetylic  Cg^ 
Hg^Ojjall  having  the  empirical  general  formula  &„  Hn+-2  0^,  and 
compare  this  with  a  general  formula  of  acrolein,  C„  Hn-2  O2  ;  or  of 
glycerin,  Cn  Hn+.2  Oe  >  ^^'e  observe  a  discrepancy  which  precludes  us 
from  classing  either  of  the  last  with  alcohol.  Acrolein,  as  is  well 
known,  is  obtained  by  the  dry  distillation  of  glycerin,  or  of  any  gly- 
ceric fat  alone,  or  better  by  the  distillation  of  glycerin  with  dry  phos- 
phoric acid.  Its  formula  deduced  from  its  analysis  is  Cg  H^  0^.  By 
oxidation,  with  nitric  acid,  acetic  and  formic  acids  are  produced  by  the 
addition  of  2  eqs.  water,  and  4  eqs.  oxygen;  thus  Cg  H^  0^  -\-2  H  0 
+  0^=Cg   Hg   03  =  0^  H^  O4  (acetic)  +C^  H^  0^  (formic.)     By 
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slower  oxidation  in  the  air,  or  by  oxide  of  silver,  which  becomes  re- 
duced, it  is  converted  into  acrylic  acid,  Cg  H^  0^,  which  closely  re- 
sembles acetic  and  formic  acids  both  alone  and  in  its  salts.  By  slow- 
er oxidation  in  close  vessels,  acetic,  formic,  or  acrylic  acid,  will  resnlt, 
while  there  is  also  formed  disacrone;  and  Berzeliiis  observes  that  if 
we  abstract  C2  H  from  2  eqs.  acrolein,  there  remains  disacrone,  C^^ 
Hg  O4  — Cj  H  =  CjQ  H^  O4  ;  in  which  case  the  C^  H  may  be  oxi- 
dized into  acetic,  formic  or  acrylic  acid.  Acrylic  acid  readily  passes 
into  acetic  by  the  assumption  of  water,  tlius  2  (Cg  H^  0^)4-4  H  0 
=  3(C,  H,  OJ. 

When  acrolein  is  decomposed  by  potassa,  it  is  first  resolved  into 
acrylate  and  then  into  acetate  and  formate  of  potassa. 

We  might  infer  from  these  reactions  that  acrolein  is  either  a  conju- 
gate acetic  acid,  of  which  the  conjugate  is  Cg  H^,  (C^j  Hg  0^  =  0^ 
■'^4  +  ^4  H^  O4);  or  it  is  a  conjugate  formic  aldelsyde  witli  the  same 
conjugate  C^  H^;  (Cg  H^  02  =  0^  H2+C2  H2  O2).  But  since  it  ex- 
hibits no  properties  of  an  acid,  the  latter  is  the  more  correct  inference. 
Moreover  its  behavior  to  nitrate  of  silver,  strengthens  this  view,  and 
its  classification  with  aldehyde,  by  reason  of  its  analogous  behaviour, 
has  already  received  notice  t>om  Berzelius  and  others.  If  acrolein  be 
mingled  with  a  solution  of  nitrate  of  silver,  a  white  caseous  precipitate 
appears  and  the  odor  of  acrolein  disappears.  After  some  moments, 
especially  by  the  aid  of  warmth,  the  precipitate  blackens  and  acrylate 
of  silver  dissolves.  Since  the  white  precipitate  cannot  be  a  compound 
of  acrolein  and  oxide  of  silver,  the  inference  of  Berzelius  is  that  it  is 
hypacrylite  or  acrylite  of  silver.  The  latter  is  most  probable  and  con- 
firms the  analogy  between  acrolein  and  aldeliyde.  This  acrylous  acid 
would  be  C^  H  .  0,.  The  formation  of  disacmneand  disacrone-rec;in 
by  keeping  acrolein  and  the  production  of  acrole-resin  and  alkali  tend 
to  complete  the  analogy  between  aldehyde  and  acrolein.  The  ra- 
tional formula  for  acrolein  would  therefore  be  C^  Hj?  ^2  ^2  ^2^  °'' 
a  conjugate  methaldehyde  (formic  aldehyde). 

On  tliis  view  the  several  decompositions  and  changes  of  acrolein 
are  more  satisfactorily  explained.  Like  aldehyde  it  is  readily  con- 
verted by  slow  oxidation  into  acrylous  acid,  and  by  stronger  oxidation 
into  acrylic  acid,  which  is  formic  acid,  with  the  same  conjugate;  Cg 
H^  0^  =  C^  Hj,  C2  Hj  O4.  )iY  a  still  stronger  oxidation,  the  action 
does  not  stop  here,  but  the  conjugate  participates  in  it,  assuming  2  eqs. 
oxygen,  and  2  eqs.  water,  so  that  it  becomes  a  mixture  of  acetic  and 
formic  acids,  a  successive  change  which  is  proved  by  tlie  action  of 
potassa  upon  acrolein. 

We  are  acquainted  with  methaldehyde  in  another  combination,  the 
formo-methylal.  When  oil  of  vitriol  and  melhylic  alcohol  are  distil- 
led, mether,  or  oxide  of  methyl,  is  obtained,  but  when  the  acid  is  dilute 
and  oxide  of  manganese  is  added,  oxidation  takes  place  and  formo- 
methylal  results,  of  the  composition  Cg  Hg  0^.  From  its  behavior 
it  is  supposed  to  contain  2  eqs.  mether,  and  1  eq.  hydrated  oxide  of 
formyl  or  methaldehyde;  Cg  Hg  0^  =  2  (Cg  H3  0)4-C2  Hj  0^  [Mal- 
agiiti.)  The  former,  mether,  is  formed  by  the  separation  of  water,  tlie 
latter  by  a  slight  oxidation  of  the  mether.     Wiiere  the  oxidation  is 
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stronger,  formic  mether  results  from  the  oxidation  of  the  formic  alde- 
hyde. Moreover  lignone  or  xylite  appears  to  coiilain  methaldehyde. 
Although  we  are  not  acquainted  with  the  aldehyde  of  the  formic  se- 
ries alone,  yet  we  can  thus  trace  it  in  combination  or  with  a  conjugate, 
and  in  the  latter  case  we  can  trace  it  through  a  formous  acid  (acry- 
lous)  to  a  formic  (acrylic)  acid. 

If  we  pursue  the  subject  further  we  might  regard  acetone  (mesitic 
alcohol)  as  acrylic  alcohol,  and  the  oxide  of  mesityl  or  melacetone  as 
acrylic  ether,  if  they  be  found  to  produce  acryhc  acid,  as  alcohol  pro- 
duces acetic  acid.     The  whole  series  may  be  thus  represented. 

Metacetone  Cg  H^  0  =0^  H^,  C^  Hg  0. 

Acetone  C,  H,  0^  =  0,  H^,  C^  H,  0,  HO. 

Acrolein  C^  H^  02  =  0^  H^,  C^  H^  O^. 

Acrylousacid  C^  H^  03  =  C^  H^,  €3  H    Oj,  HO. 

Acrylic  acid  C^  H^  0^  =  0^  H^,  C^  H    O3,  HO. 

Glycerin. — The  composition  of  glycerin  is  Ce  Hg  Og ,  in  combination 
with  sulphuric  acid  Ce  H;  O5  ,  in  combination  with  the  fat  acids  Cg 
He  O4  or  C3  H3  0-2  .  In  some  it  appears  to  be  ('3  Ho  0,  as  in  anamir- 
tin,  palmitin,  and  lanrin.  The  last  is  assumed  by  Berzelius  to  be  the 
real  base,  and  called  by  him  oxide  of  lipyl.  Admitting  it  to  be  the 
anhydrous  base  in  the  fats,  it  appears  to  be  hydrated  in  some  of  them 
C,'{  H.2  0,  HO,  or  C3  H3  O2 ,  and  this  hydrate  in  others  to  be  doubled, 
Cfi  Hg  O4  .  The  difficulty  of  recombining  it  directly  with  the  fat  acids 
points  to  a  firm  union  of  part  of  the  water  with  the  base,  so  that  we 
may  regard  the  separated  glycerin  as  dj^erent  from  the  combined 
base.  By  distillation  alone,  or  with  phosphoric  acid,  glycerin  loses  4 
eqs.  water,  becoming  acrolein  Cg  H^  Oo ,  and  which  I  have  shown  to 
be  formic  aldehyde  witli  the  pairling  C4  H^ .  When  distilled  with 
butyric  and  sulphuric  acids,  water  is  also  abstracted,  the  base  of 
fats  produced,  and  butyrin  regenerated.  When  glycerin  is  exposed 
with  yeast  and  water  to  a  temperature  of  68°  to  86°,  it  is  converted 
into  acetonic  acid,  of  the  formula  Cg  Hq  O4  ,  so  that  the  resulting 
change  consists  in  the  separation  of  2  eqs.  water.  As  it  will  be  shown 
below  that  acetonic  acid  is  formic  acid  with  the  conjugate  2  Cj  H^ , 
we,  may  infer  that  the  base  of  fats  contains  the  conjugate  C2  Hj ,  mak- 
ing its  rational  formula  Co  Hj  ,  CO.  By  the  assumption  of  1  eq.  wa- 
ter, by  2  eq.  of  the  base,  1  eq.  dry  acetonic  acid  results,  2  (C2  H2  ,  C  0) 
4-H  0  =  Ce  H5  O3 .  By  the  combustion  of  one  half  of  the  hydrogen 
in  the  conjugate  C4  H4  ,  it  is  reduced  to  C4  Ho ,  which  is  the  conjugate 
in  acrolein.  Whence  we  may  infer  that  glycerin,  by  distillation,  first 
loses  2  eqs.  water,  as  such,  leaving  Ce  Hg  O4  or  C4  H4 ,  C2  Ho  O4  , 
"which  last  body  is  not  formic  acid  although  isomeric  with  it.  By  the 
farther  action  of  heat,  2  eqs.  of  oxygen  in  the  last  body  abstract  2  eqs. 
hydrogen  from  the  conjugate,  forming  C4  Ho  ,  C2  H2  Oo  +  2  H  0,  tlie 
two  former  of  which  constitute  acrolein. 

*/ici(Is. — When  we  examine  the  formulas  of  the  fat  acids,  we  are 
struck  with  a  remarkable  relation  between  tliem.  Butyric  Cs  Hg  O4 , 
caproic  C12  H12  O4 ,  margaric  C34  H34  O4 ,  and  all  others,  present  differ- 
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ent  quantities  of  carbon  and  hydrogen,  for  the  same  quantity  of  oxy- 
gen, but  an  equal  proportion  of  carbon  and  hydrogen  in  eacli  acid. — 
If  we  compare  the  alcohols,  the  ethers,  &c.,  of  these  bodies,  we  find  the 
analogy  holding  good  between  tiiem,  as  is  more  clearly  shown  in  the 
following  table,  where  each  series  is  nam.ed  by  its  acid,  the  acids  hav- 
ing been  most  thoroughly  investigated.  The  compounds  are  given  in 
the  liydrated  state  and  their  empirical  general  formula  at  the  top  of 
the  columns. 


ETHERS.         '      ALCOHOLS. 

ALDEHYDES.  \         ACIDS.           jBOILING 

C„    Hn^i    OC„H„4-2    0, 

Cn  H„  Oo     '    Cn  Hn  O4     j  POINT. 

Formic 

C.2     H3     0    1  C.2     H4     Oo 

C2  H,  Oo  Co  Hi  041  212° 

Acetic 

C4   H5   0  ;  C4   He   O2 

C4    H4    Oo  C4    H4    O4  i  248° 

Acetonic 

1 

jCe   He    O4I 

Butyric 

i 

Cs   Ha   0,  Cs   Ha   O4 1  327° 

Valeric 

Cio  Hn  0     Cio  Hij  O2 

Cio  H,o  Ox  C,o  H,o  O4     387° 

Caproic 

m 

0,2  H12  O4     396° 

Enanthylic 

Ci4  Hii  O2  :Ci4  Hj4  O4 

Caprylic 

C16  H]6  O4  i 

Pelargonic 

C18  H18  O4 

Fusible  at 

Capric 

C,o  H20  O4       64° 

Cocinic 

C22  H22  O4       95° 

Laurie 

U04  Hoj  O4 

113° 

Myristic 

C2^  H28  O4 

120° 

Benic 

.. 

C30  Hsj  O4 

126° 

Cetylic    ') 
Palmitic  5 

C32  H33  0     C30  H34  Oo 

C32  H32  O2  C32  H32  O4 

133° 

Margaric 

Cai  H34  O4     140° 

I3enstearic 

1 
! 

C42H40O4;   160° 

The  butyric,  valeric,  and  enanthylic  aldehydes  are  severally  known 
as  bntyral,  valeral,  and  enanthal,  but  they  seem  to  be  only  isomeric 
with  those  aldehydes;  the  formic  is  known  only  in  acrolein  and  ibr- 
niomethylal.     Cetylic  ether  is  only  known  in  composition. 

When  we  compare  the  formulas  of  the  above  acids,  the  uniform 
equality  in  the  equivalents  of  carbon  and  hydrogen  is  too  evident  to 
escape  observation,  and  Dumas  has  endeavored  to  show  that  the  rad- 
ical of  each  acid  is  an  exact  multiple  of  Co  H2 .  But,  as  Berzelius  ob- 
serves, he  is  obliged  to  add  the  equivalent  of  basic  water  to  support 
his  view,  lor  the  formula  of  the  acid  in  combination  with  a  base  (dry 
acid), always  shows  1  eq.  less  of  hydrogen  tlian  of  carbon.  Thus  the 
formula  of  the  dry  Imtyric  acid  is  Cs  H7  O3 ,  that  of  the  hydraled  acid 
Cg  He  O4 .  Hence  Dumas  could  not  apply  his  theory  to  the  combined 
or  dry  acid.  If  we  decompose  these  acids  by  distillation  alone  or 
with  lime,  we  obtain  an  acetone,  and  by  farther  action,  a  carbohydro- 
gen  of  the  composition  C.^  Ho ,  or  an  exact  multiple  of  it. 

A  much  simpler  view  of  this  series  of  acids,  is  to  regard  them  as  con- 
jugates of  (bruiic  acid.  The  fornjula  of  dry  formic  acid  is  Co  H  O3 , 
of  dry  acetic  acid  C'4  H3  O3  and  by  subtracting  the  former  from 
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the  latter  we  have  the  carbohydrogen;  thus  C4  H3  O3  -  Cg  H  O3  = 
Co  H2 .  Formic,  taken  from  valeric,  Qo  H4  O3  -  Co  H  O3  =  Cs  H9  = 
4  Co  H.2 ;  from  margaric  C34  H33  O3  -  C.  H  O3  =  C33  H3.2  =  16  Co  H2 . 
The  result  is  the  same  by  abstracting  hydrated  formic  acid  from  any 
of  the  other  hydrated  acids.  From  several  of  tliese  acids,  and  t>om 
their  alcohols,  such  carbohydrogens  have  been  obtained,  that  of  the 
acetic  series  being  C4  H4  ,  of  the  valeric  Cio  Hio,  &c.  When  margaric 
acid  is  distilled,  it  appears  that  several  margarones  have  been  obtain- 
ed of  the  composition  C33  H33  0,  C34  H33  0,  C46  H45  0,  Ces  Hee  0.  As- 
suming it  to  be  C34  H33  0,  if  we  substract  it  from  C46  H45  0,  there  re- 
mains C12  Hjo.  And  in  like  manner  Bussy's  margarone  Cos  Hee  0,  or 
Cga  He?  0  appears  to  be  common  margarone  with  C34  H34.  Moreover 
the  oily  body  distilling  at  the  same  time  with  magarone  is  a  polymeric 
Co  Hg  .  That  acetic  acid  may  be  regarded  as  formic  acid  with  Co  H2 
we  may  infer,  although  not  assert  positively,  from  its  oxidation  by 
periodic  acid,  whereby  formic  acid  results.  The  olefiant  gas  derived 
from  the  acetic  series,  is  generally  regarded  as  C4  H4  ,  but  Berzelius 
considers  it  a  peculiar  radical,  which  he  terms  elayl,  with  the  formula 
Co  Ho ;  and  its  various  combinations  and  metamorphoses  are  as  easily, 
perhaps  bet'er,  explicable  on  the  supposition  that  it  is  C^  Ho  . 

Another  reason  why  we  may  consider  the  series  of  acids  as  being 
the  formic  paired  with  multiples  of  C3  Ho  ,  lies  in  the  uniformly  succes- 
sive change  of  properties  from  the  lowest  to  the  highest.  Formic, 
acetic,  and  acetonic  are  watery,  butyric,  and  valeric  oily,  caproic, 
enanthylic,  &c.,  smeary  fats,  laurostearic,  &c.,  solid  and  firm.  The 
odor  and  taste  of  formic  and  acetic  are  most  pungent,  of  butyric  to 
caprylic  less  odorous  and  pungent  to  the  taste,  the  others  inodorous 
and  tasteless.  The  first  four  acids  are  miscible  with  water,  valeric  is 
soluble  in  30  parts  water  at  54°,  caproic  to  caprylic  scarcely  soluble, 
the  rest  insoluble.  The  boiling  points  from  formic  to  valeric  rise  in 
nearly  equal  proportions.  The  fusing  points  from  capric  to  margaric 
rise  with  nearly  equal  uniformity.  The  odor  of  formic  and  acetic  are 
similar  in  character.  Acetonic  resembles  ihe  acetic  closely  in  odor 
and  in  the  properties  of  its  compounds.  Butyric  has  a  mixed  odor  of 
butter  and  acetic  acid. 

It  migiht  be  urged  against  this  view  that  stearic  acid  appears  to  be 
a  lower  oxide  of  the  same  radical  as  margaric.  Thus  2  eqs.  margaric 
(dry)  =  C68  Hee  Oe ,  and  stearic  =C68  Hgg  O5  .  The  composition  of 
crystalized  stearic  acid  is  Cq^  Hes  O7 ,  or  Ces  Hce  O5  +  2  H  0,  which 
water  is  replaced  by  2  eqs  of  base.  A  simpler  view  is  to  consider  it 
as  composed  of  margaric  and  margarous  acids;  Cea  Hce  O5 ,  2  H  0  = 
C.vi  H33  O3 ,  H  O4-C34  H31  Oo ,  HO.  Hence  its  bibasic  character. 
The  distillation  of  stearic  acid  confirms  this  view,  whereby  margaric 
acid  and  margarone  chiefly  result;  for  2  eqs.  margarous  acid  CosHgg  O4  , 
2  H  0  are  resolved  into  1  eq.  of  margaric  acid  and  1  eq.  of  mar- 
garone, while  water  is  given  off;  Ces  Hm  O4  ,  2  H  0  =  C34  H33  O3 
H  0-f-C34  H33  0  and  H  0.  We  ought  therefore  to  obtain  from  2  eqs. 
stearic  acid,  3  eqs.  margaric  acid,  and  1  eq.  margarone  which  agrees 
well  with  Chevreul's  results.  We  have  other  examples  of  a  similar 
pairing  of  acids  in  the  vaccinic,  the  dry  acid  C^o  His  Oj  =  C12  Hn  O3 
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4-  Cs  Ht  Oo  which  are  caproic  and  bntyrous  acids,  and  are  conver- 
tible into  caproic  and  butyric  acids  by  simple  oxidation  in  the  air, 
A^ain,  the  relation  of  tartaric  or  racemic  to  formic  acid,  has  been 
noticed  by  chemists,  both  in  formula  and  behavior,  and  we  may  re- 
gard it  as  similarly  constituted,  except  that  one  of  the  acids  is  anhy- 
drous; C4  Hi  O5  ,  H  0  =  Co  H  O3  ,  H  0-hCo  H  Oo ,  which  would  be  for- 
mic and  dry  formous  acids.  We  may  mention  enanthic  acid  as  the 
enanthylous  acid  known  in  its  anhydrous  state,  although  by  its  reac- 
tions it  may  be  viewed  as  enanthylate  of  enanthal. 

It  may  also  be  urged  against  these  views,  that  some  acids  do  not 
show  their  conjugate  to  be  an  exact  multiple  of  Co  Ho  .  Thus  ana- 
mirtic  acid  is  C35  H35  O4  ,  and  palmitonic  acid  is  C3,  H3,  O4  .  But  the 
former  may  consist  of  margaric  and  another  acid  not  yet  found;  thus 
C34  H34  O4  +  CsG  H36  O4  =  2  (C35  H30  O4  );  and  palmitonic  may  be 
half  the  sum  of  palmitic  and  benic  acids. 

The  oxidation  of  the  fat  acids  by  nitric  acid  tends  to  confirm  the 
views  of  their  conjugate  character.  When  stearic  acid  is  heated  by 
nitric  acid  it  is  readily  converted  into  margaric  acid  by  a  simple  oxi- 
dation of  its  margaro'us  acid.  By  the  action  of  nitric  acid  on  margaric 
or  oleic  acid,  the  whole  series  of  volatile  fat  acids,  from  capricdown  to 
formic,  have  been  obtained.  To  obtain  these  acids  from  oleic,  Redten- 
bacher  employed  fuming  nitric  acid,  warmed  and  distilled  the  liquid; 
the  residue  contained  sebacic,  succinic,  &c.  acids.  To  obtain  these 
last,  Bromeis  recommends  a  strong  acid  diluted  with  half  its  weight 
of  water,  so  that  we  may  infer  that  the  oxidation  is  less  violent  in  the 
last  case,  and  that  hydrogen  would  be  mainly  acted  on,  while  in  the 
former  both  hydrogen  and  carbon  will  be  oxidized.  •  The  following 
table  of  the  less  volatile  acids  remaining  shows  this  fact.  I  have 
added  sebacic  acid  derived  from  the  dry  distillation  of  olein. 

Empiric  formula    CnHn_2  0a  Mr  y  lie. 

Succinic  Cs  He  Og  =  C4  Ho ,  C4  H4  Os  =C,  H4  O4  -f-Co  Ho  O4 

Adipic  CioHioOs  =  C4  H,  ,  Cs  Hy  0.  =Cc,  H4  O4  +C6  He  O4 

Pimelic  ChHiA  =  C4  Ho ,  C,oH,oOs  =Co  H4  O4  -fCg  Hg  O4 

Suberic  CieHnOa  =  C4  H, ,  CjoHjoO.  =C6  H4  O4  -t-CioH,o04 

Sebacic  CouHisOg  =  C4  H^ ,  CjoHjoOs  =  Ce  H4  O4  -f  C^HhOi 

Succinic  Cs  He  Os  =  Co  O4  ,  Ce  Hg  O4  Formic. 

Adipic  CjoHioOs  =  C2  O4 ,  C10H10O4  Acetonic. 

Pimelic  ChHioOs  =  Co  O4 ,  CieHjA  Butyric. 

Suberic  CieHnOs  =  C^  O4 ,  C,4Hn04  Valeric. 

Sebacic  C^oHisOs  =  C^  O4 ,  CisHn,04  Enanthylic. 

The  general  formula  indicates  2  eqs.  less  of  hydrogen  than  of  car- 
bon, froln  which  we  may  infer  tliat  by  a  feebler  oxidation,  one  half  of 
the  hydrogen  from  the'conjugate  C4  H4  of  the  fat  acids  is  removed, 
leaving  C4'H2  ,  which  remains  united  with  one  of  the  acids,  in  all  prob- 
ability with  jbrmic  acid,  constituting  acrylic  acid.  Abstracting  the 
pairling,  C4  Ho  ,  we  observe  by  the  tliird  column  that  the  first  two  and 
last  two  acids  may  consist  severally  of  2  eqs.  lormic,  acetic,  acetonic, 
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and  butyric  acids.  Bat  the  pimelic  would  leave  2  C5  H5  0^  whicli 
obliges  us  to  consider  it  as  composed  of  formic  and  butyricor  of  acetic 
and  acetonic.  Since  we  have  good  reason  for  believing  acrylic  acid, 
Cg  H4  O4  ,  to  be  formic  acid  with  C4  Hg  ,  we  prefer  considering  all  the 
above  as  composed  of  acrylic  and  another  of  the  fat  acids,  according 
to  which  view  the  fourth  column  is  constructed.  This  view  of  the 
double  acid  constitution  of  the  above  acids  sufficiently  accounts  for 
their  bibasic  character,  3  eqs.  water  being  replaced  by  2  eqs.  base. 

By  examining  the  composition  of  oleic  and  moringic  acids  we  find 
the  same  relation  of  carbon  and  liydrogen  C^  H^  _o;  for  oleic  = 
C:?6  H34  O4  ,  and  moringic  =  C30  H03  O4  .  But  they  form  monobasic 
acids.  By  subtractnig  acrylic  acid  from  them  we  have  C30  H30  for 
the  former,  and  C04  H04  for  the  latter  as  their  pairlings.  Now  the  be- 
havior of  oleic  acid  refers  it  to  the  other  fat  acids,  from  which  its 
formula  must  exclude  it,  unless  we  adopt  the  above  view.  Moreover 
the  formation  of  sebacic  acid  by  the  distillation  of  olein  is  readily  ac- 
counted for.  We  may  then  consider  the  oleic  acids  as  acrylic  acid 
with  the  usual  copula  Co  Ho  or  an  exact  multiple  of  it.  It  may  liere- 
after  be  shown  that  other  of  the  fat  acids,  besides  the  formic,  unite 
with  C4  H.) ;  so  that  we  may  have  a  series  of  acrylic  acid.s. 

Before  leaving  this  subject  the  views  of  JNIillon  on  the  above  acids, 
probably  derived  from  those  of  Mitscherlich  on  benzoic  acid,  should 
be  noticed.  I  have  therefore  placed  his  formulas  in  the  lower  table, 
to  which  list  he  adds,  oleic  and  moringic  acids.  But  it  may  be  objected 
against  his  view  that  the  basic  wafer  is  wholly  left  out  of  view  and  is 
sufficient  to  refute  his  theory.  How  does  his  view  explain  the  fact 
that  2  eqs.  C  0^  neutralize  1  eq.  base  in  an  oleate? 

The  view  above  taken  of  the  constitution  of  this  series  of  acids,  cer- 
tainly presents  llie  advantage  of  greater  simplicity,  which  is  desirable, 
if  consistent  with  facts.  According  to  the  views  commonly  received 
we  must  adopt  two  radicals  in  the  formic  series,  methyl  Co  H3 ,  and 
formyl  C2  H,  two  at  least  in  the  alcohol  series, ethyl  C4  H5  ,  and  acetyl 
C4  H3 ,  two  in  the  valeric  series,  amyl  Cio  Hn,  and  valeryl  C,o  H9 , 
and  thus  we  should  have  in  the  17  series  of  the  above  table  no  less 
than  34  radicals,  and  if  we  should  add  mesityl  in  acetone,  51  radicals. 

By  adoptnig  the  above  views  we  may  employ  but  two  radicals  for 
the  whole  series,  methyl  Co  H3  ,  and  formyl  C?  H.  For  acetyl  would 
be  formyl  with  the  carbohydrogen,  C^  H  -f  C2  H2  =  C4  H3 ,  amyl 
would  be  formyl  with  4  eqs.  of  the  carbohydrogen,  C.2  H  +  Cs  H3  = 
Cio  H9 ,  and  so  of  the  rest  of  the  acids  and  aldehydes.  Instead  of 
ethyl  we  would  have  methyl  with  the  carbohydrogen,  C2  H.i  +  C2  H2 
=  C4  H5  ,  instead  of  amyl  the  same  with  4  eqs.  of  carbohydrogen, 
Co  H3  +  Cg  Hg  =  Cio  Hjj.  In  short  the  ether  and  alcohol  of  each 
series  would  be  methylic  ether  and  alcohol,  paired  with  exact  multi- 
ples of  C2  Ho  .  The  aldehyde  and  acid  of  each  series  would  be  formic 
aldehyde  and  acid,  paired  vv'ith  the  same  carbohydrogen.  All  the 
facts  known  in  reference  to  the  combinations  and  transformations  of 
the  various  bodies  in  the  above  tables,  as  far  as  I  have  been  able  to  ob- 
tain them,  are  as  readily  explicable  on  this  view,  as  by  the  theories 
commonly  adopted. 

Philadelphia,  March,  184S. 
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Description  of  a  New  Hydraulic  Lifting  Jack,     By  Mr.  Ald. 

Thornton. 

The  principle  of  this  jack  is  the  same  as  that  of  the  hydraulic  press, 
but  not  having  been  before  applied  to  a  lifting  jack,  it  is  thought  that 
the  present  application  of  it  will  be  useful  for  a  variety  of  purposes. 
Its  advantages  are,  the  ease  and  steadiness  with  which  a  great  weight 
can  be  raised  by  one  person ;  the  facility  with  which  the  lowering  of 
the  weight  can  be  regulated  without  labor,  and  from  there  being  no 
circular  motion  of  the  handle,  there  can  be  no  tendency  in  the  jack  to 
twist  from  the  position  in  which  it  is  placed ;  also  by  the  use  of  strong 
wrought-iron  tubes  for  the  cylinder  and  ram,  the  weight  of  the  jack  is 
less  than  others  now  known.  This  jack  can  be  used  in  all  cases  where 
others  are  available,  and  in  some  where  others  are  not  so,  for  the  mo- 
tion of  the  lever  being  vertical  instead  of  lateral,  it  can  be  used  wher- 
ever there  is  sufficient  width  to  place  it.  With  a  jack  of  the  size  shown 
one  man  can  lift  from  15  to  20  tons  weight.  Mr.  Thornton  said  al- 
though the  jack  was  not  new  in  principle,  one  of  its  great  advantages 
was  to  be  found  in  the  additional  power  which  it  gave  to  one  man  to 
raise  so  great  a  weight. — Proc.  Insii.  Mech.  Engineers. 

^  Civ.  Eng.  &  Arch.  Jour. 


On  lite  Fitting-up  of  Cylinders  for  Locomotive  Engines,  and  a  Description  of 

a  Machine  for  Boring  them.     By  j\Ir.  C.  Beyer. 

The  desirableness  of  having  all  the  cylinders  of  every  class  of  loco- 
motive engines  perfectly  alike,  so  that  they  may,atany  time,  be  changed 
in  case  of  accident,  or  be  replaced  by  spare  ones,  it  is  presumed  will 
be  admitted  by  all;  the  difficulty  of  accomplishing  this  with  the  tools 
hitherto  employed,  will  be  known  to  most  who  are  engaged  in  this 
branch  of  the  business.  These  considerations,  and  the  defect  of  cylin- 
ders, the  author,  from  time  to  time,  found  necessary  to  have  rectified 
before  passing  them  to  be  used,  induced  him,  in  1843,  to  direct  his  at- 
tention to  the  boring-machine. 

The  conditions  which  a  good  cylinder  boring-machine  should  fulfil, 
may  be  stated  as  follows: — 1.  That  it  should  make  the  cylinder  per- 
fectly round  in  its  diameter,  and  parallel  in  the  direction  of  its  axis. 
2.  That  the  bored  inside  should  be  perfectly  concentive  or  parallel  with 
the  outside  of  the  barrel.  3.  That  the  projections  beyond  the  flanches, 
if  there  be  any,  should  be  true  with  the  internal  bore.  4.  That  every 
strain  or  pressure  upon  the  barrel  of  the  cylinder  whilst  boring  should 
be  avoided.  The  boring-machine  hereafter  to  be  described  has  been 
found,  during  several  years'  practice,  to  have  answered  these  condi- 
tions. 

Messrs.  Sharp,  Brothers  &  Co.  cast  their  cylinders  from  wood  pat- 
terns in  green  sand,  and  commence  the  process  of  fitting-up  by  describ- 
ing or  gauging  off  a  circle  upon  each  end  of  the  cylinder,  coixentive  to 
the  barrel,  and  having  formed  this  circle  the  ends  are  bevelled  inwards 
by  chipping  to  an  angle  corresponding  to  that  of  the  plates  of  the  cone 
mandrel.     The  cylinder  being  fastened  to  the  mandrel  is  put  into  a 
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two-foot  slide  lathe,  with  facing  motion,  and  has  its  ends  faced  to  a 
gauge,  and  its  projections  turned  to  a  gauge,  and  cut  to  a  length  to 
gauge.  There  are  further  two  notches  cat  out  of  two  cone  disks,  so  as 
to  allow  of  applying  an  internal  gauge  for  the  out-and-out  length  of 
the  cylinder.  Th\is  prepared  by  tinning,  it  is  removed  to  tlie  boring- 
machine,  inserted  between  two  plates,  the  faces  of  which  are  planed 
and  the  holes  for  receiving  them  bored  from  the  boring-bar  in  their 
places;  it  is  at  once  perfectly  concentive  with  setting,  and  needs  noth- 
ing but  clamping  to  the  plates  by  headed  bolts  or  clamps  by  its  flanches 
to  be  ready  for  commencing  boring.  For  placing  the  tops  of  the  steam- 
chests  and  valve  facirjgs,  the  turned  ends  are  again  made  use  of  for  set- 
ting, by  placing  upon  the  planing-machine  table  brackets  placed  on 
their  faces  and  bored  out  to  the  same  gauge;  the  cylinder  is  turned  to, 
in  order  to  insure  the  parallelism  of  these  parts  with  the  axis,  as  for 
similar  reasons  the  inside  of  the  cylinder  could  not  be  otherwise  than 
concentive  with  the  outside  of  the  barrel.  The  author  prefers  making 
a  separate  set  of  gauges,  tackling,  &c.  for  each  size  of  cylinders  rather 
than  economise  by  making  one  do  for  many,  and  risk  the  chance  of 
mistakes;  and  he  believes  that  the  plan  here  described,  to  work  always 
from  the  same  point,  is  most  likely  to  insure  accuracy,  as  the  faults 
made  by  the  neglect  of  the  workmen  are  not  multiplied  by  subsequent 
operations. 

The  boring-machine  bores  by  two  cylinders  at  the  same  time,  and  is 
arranged  to  bore  cylinders  of  2'  6"  stroke,  and  from  10  to  20  inches 
diameter.  The  bed  is  that  of  a  common  slide  lathe,  sufficiently  long 
to  carry  a  double  set  of  driving  gear,  and  admits  of  a  sufficient  traverse 
of  the  boring-carriage.  The  boring-bar  is  supported  by  three  bearings, 
the  former  of  which  is  stationary  and  firmly  fastened  to  the  bed  to  re- 
sist the  end  and  pressure  of  the  cub  when  boring  ;  the  latter  are  fixed 
upon  the  carriage  and  travel  with  it  along  the  boring-bar,  and  serve  for 
securing  the  cylinder  during  boring,  as  will  be  shown  hereafter.  To 
cause  the  boring-carriage  to  move  endways,a  train  of  wheels  descends 
at  the  back  of  the  machine  to  give  motion  to  the  shaft,  and  is  transfer- 
red by  means  of  a  feathered  worm  to  the  worm-wheel  and  pinion, 
both  of  which  move  loose  above  the  fast  stud  of  the  carriage.  This 
same  stud  serves  as  a  fulcrum  for  the  lever,  carrying  upon  opposite  pro- 
jections the  intermediate  pinions,  which  gear  into  the  stud  pinions.  It 
will  be  clear,  therefore,  that  by  setting  the  lever  in  such  a  position  as 
to  bring  one  pinion  into  gear  with  another  pinion  fast  on  the  rack- 
pinion  shaft,  motion  will  be  given  to  the  boring  carriage  in  one  direc- 
tion ;  and  in  an  opposite  or  contrary  direction  by  moving  the  lever  so 
as  to  bring  the  pinions  to  gear  with  each  other;  and  this  carriage  will 
be  stationary  or  independent  of  the  drivinggear  altogether,  by  keeping 
the  lever  in  its  middle  position.  The  rack  pinion  shaft  is  extended  to- 
wards the  front  of  the  machine,  to  work  the  carriage  by  hand  when 
putting  in  or  taking  out  the  cylinder.  A  provision  is  also  made  in  the 
train  of  wheels  for  varying  the  traverse  of  the  carriage  by  changing  the 
pinion. 

To  hold  the  cylinder  while  boring,  the  top  of  the  carriage  is  formed 
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into  a  kind  of  square  frame,  by  means  of  two  plates,  planed  on  the  in- 
side and  fastened  to  the  sides  of  the  bearings  or  standards  and  two  cross 
stretchers.  These  latter  are  also  placed  upon  their  inner  faces  andare 
secured  to  the  sides  and  top  of  the  boring-carriage,  and  have  holes  bored 
in  them  when  secured  in  their  places,  by  means  of  the  boring  head 
upon  the  bar  corresponding  in  diameter  to  the  turned  projecting  ends  of 
the  cylinder  to  be  bored.  It  will  be  seen,  therefore,  that  if  the  figure 
of  the  cylinder  to  be  bored  be  turned  to  the  same  gauges  as  the  holes 
are  bored  to,  it  needs  only  inserting  and  clamping  fasFby  the  T  bolts 
to  be  ready  for  boring  without  requiring  any  setting  in  its  pan  whatever. 
One  of  the  cross  stretchers  is  a  fixture,  whilst  the  other  is  removed 
every  time  a  new  cylinder  is  to  be  fixed.  The  boring  head  is  a  fixture 
upon  the  bar,  and  has  only  one  plain  square  tire  for  boring,  ground  to 
cut  either  way.  This  tool  fits  into  a  planed  recess  made  slightly  dove- 
tailed, and  is  held  fast  by  a  set  screw,  and  easily  adjustable  to  any  dia- 
meter by  another  of  these  machiues.  We  employ  three  of  these  ma- 
chines— two  double  ones,  and  a  single  one,  and  one  man  attends  to  these 
and  the  lathe  for  facing  and  turning  the  ends  of  the  rough  castings  of 
the  cylinders.  The  cylinders  are  cast  as  Iiard  as  we  are  able  to  cut 
them  with  the  best  cutting  tools  we  can  make,  and  we  find  it  more  advi- 
sable to  complete  the  boring  in  three  cuts  ;  the  first  is  often  as  much  as 
3  inch  in  depth,  the  second  we  leave  about  I  inch,  and  the  third  can 
hardly  be  called  cutting,  but  is  merely  clearing  up  or  finishing.  The 
advance,  or  traverse,  we  rarely  change,  and  is  set  to  ^  of  an  inch  for 
each  revolution  of  the  boring-bar;  or  is,  for  quickest  speed  of  the  bar, 
3  revolutions  per  minute  ;  in  the  second,  1-8  revolution  per  minute:  in 
the  third,  or  lowest  speed,  1-2  revolution  per  minute.  For  boring  15 
inch  cylinders — for  roughing  out,  1-S  revolution  per  minute,  or  cut  at 
7  feet  per  minute  ;  for  boring  3  revolutions  per  minute,  or  cut  at  11-78 
feet  per  minute;  and  for  finishing,  1-2  revolution  per  minute,  or  cut  at 
5-65  feet  per  minute.  Ibid. 


Description  of  a  Perforatins:  Machine,  made  for  Mr.  Evans,  the  con- 
tractor for  the  iron  tubular  bridge  which  is  to  carry  the  Chester, 
and  Holyhead  Railway  over  the  river  Conioay.     By  JNIr.  Foth- 

ERGILL. 

This  machine  is  employed  to  perforate  the  plates  for  the  above- 
named  bridge,  and  is  at  present  adapted  to  punch  such  pitches  only  as 
that  work  rec[uires,  viz.,  3  inches  and  4  inches  from  centre  to  centre  of 
rivet  holes,  with  latitude  for  departing  considerably  from  those  (general) 
pitches  in  the  lateral  rows  of  the  holes.  This  machine  is  constructed 
to  perforate,  at  each  stroke,  a  row  of  holes  across  a  plate  3  ft.  5  in. 
broad;  but,  by  employing  a  series  of  card  plates  (similar  to  the  cards 
used  m  the  Jacquard  loom),  any  number  of  punches  may  be  put  out  of 
action  at  pleasure  ;  and  by  means  of  a  blank  card  at  the  end  of  the  se- 
ries, the  machine  is  put  out  of  action  at  a  point  where  no  obstacle  is 
presented  to  the  taking  out  of  the  perforated  plate  and  putting  a  blank 
plate  in  its  stead.  The  operation  of  changing  plates,  weighing  six  or 
seven  hundredweight  each,  is  performed  by  half  a  dozen  men  in  less 
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than  one  minute,  and  whilst  one  plate  is  being  punched,  these  men  get 
another  ready  to  put  into  the  machine.  As  these  machines  take  eleven 
to  twelve  strokes  per  minute,  it  follows  that  (with  a  4-inch  pitch)  a  12 
feet  plate  may  be  punched  in  less  than  four  minutes,  and  consequently 
that  (allowing  one  minute  for  changing)  it  may  perforate  twelve  such 
plates  per  hour.  Many  of  the  plates  in  the  bridge  are  12  feet  long,  2  ft. 
S  in.  broad,  and  I  inch  thick,  and  are  punched  for  rivets  1  inch  in  dia- 
meter. As  there  are  but  few  engineering  concerns  where  such  a  per- 
forating machine  as  that  at  Conway  could  be  employed  more  than  an 
hour  or  two  per  day,  it  appears  to  be  very  desirable  that  ironmasters 
should  have  them,  and  that  they  should  also  have  machines  for  straight- 
ening and  bending  plates;  by  which  means  they  would  be  enabled  to 
supply  their  customers  with  plates  in  a  fit  state  for  being  riveted  togeth- 
er. Were  this  system  brought  into  practice,  engineers  would  turn  their 
attention  to  adapt  their  work  to  the  capabilities  of  the  perforating  ma- 
chine, and  thus  great  perfection,  despatch,  and  economy  of  construction 
would  be  the  result.  A  drawing  represented  a  machine  (similar  in 
principle  to  that  already  described)  adapted  to  perforating  paper  and 
thin  sheet  metal,  such  as  sieves  and  window-blinds  are  made  of.  in 
which  plain  perforations,  arranged  in  squares,  may  be  made  by  a  single 
row  of  punches  ;  and  perforations  arranged  quincuncially,  may  also  be 
made  by  a  single  row  of  punches,  by  giving  to  the  plate  a  lateral  al- 
ternating motion  ;  but  a  double  row  of  punches,  arranged  intermediate- 
ly to  each  other,  is  preferable.  Each  of  these  arrangements  admits  of 
a  great  variety  of  fancy  patterns  by  the  application  of  the  Jacquard 
principles.  A  large  class  of  patterns  may  be  produced  by  punches  of 
various  forms  and  sizes,  which  shall  be  so  grouped  together  as  to  give  to 
the  work  a  columnar  effect  ;  and  the  range  of  this  class  may  be  extend- 
ed by  giving  the  plate  a  zig-zag  or  waVed  motion,  and  still  further  ex- 
tended by  combining  it  with  the  Jacquard.  Another  class  of  patterns 
may  be  produced  byemploying  two  distinct  sets  of  punches  of  different 
size  or  form,  and  with  each  set  a  Jacquard,  to  bring  punches  of  the  one 
or  other  set  into  action  as  required,  and  thus  be  made  to  produce  rep- 
resentations of  figures,  landscapes,  &:c.,  at  pleasure.  A  further  va- 
riety of  patterns  might  be  produced  by  the  introduction  at  intervals  of 
punches  containing  set  patterns,  such  as  sprigs,  flowers,  &c.,  and  per- 
forating the  ground  with  small  punches. 

The  foregoing  is  but  a  brief  description  of  the  capabilities  of  the  Jac- 
quard Perforating  Machine,  which  in  good  hands  would  be  found  to  be 
nearly  co-extensive  with  those  of  the  Jacquard  loom.  Another  drawing 
represented  a  double-acting  machine  for  shearing  (at  the  one  side)  and 
punching  (on  the  other)  at  the  same  time,  plates  of  iron  i  inch  in  thick- 
ness with  holes  \h  in.  in  diameter,  and  to  perform  both  processes  to  the 
extent  of  18  inches  from  the  edge  of  the  plate. 

In  order  to  give  an  idea  of  the  nature  of  the  work  to  be  performed 
by  this  machine,  we  subjoin  the  annexed  diagram  and  description, 
taken  from  the  Manchester  Guardian: — 

"The  diagram  represents  a  portion  of  a  wrought-iron  plate,  which 
we  will  assume  to  be,  when  entire,  12  feet  long  by  2  feet  wide,  and 
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I  inch  in  thickness,  and  requiring  to  be  perforated,  along  each  side 
and  end  by  a  row  of  holes  exactly  four  inches  asunder  from  centre  to 
centre,  and  each  an  inch  in  diameter ;  as  well  as  by  certain  intern)ediate 
holes  of  the  same  size,  the  situation  of  which  will  be  best  understood 
from  the  diagrams. 

"  On  looking  to  the  left  hand  of  the 
y  •  '  ^  ^  '  ''  '  ''  ■  'i  diagram  representing  the  entire  end  of 
(               •  'I      the  plate,  it  will  be  seen  that  there  is 

,       '  *         I      vertically  a  row  of  seven  dots,  repre- 

\              '        '  I      senting  seven    perforations   or  rivet- 

/       *       .  .        ■       holes.    These  perforations  the  machine 

/  ■       makes  at  one  moment,   by  bringing 

V-^-j; •_-■_.: — •—: — ■ — ^  down  with  immense  forceseven  punch- 
es of  tempered  steel,  upon  that  part  of 
the  plate  which  at  the  time  rests  upon  the  same  number  of  dies,  also 
of  tempered  steel.  These  perforations  being  made,  the  punches  are 
hfted  clear  of  the  plate,  which  is  then  moved  forward  longitudinally, 
exactly  fourinchesj  and  then  the  striking  peculiarity  of  the  machine 
comes  into  play. 

"It  will  be  seen  on  looking  carefully  at  the  diagram,  that  the  second 
row  vertically  of  perforations,  counting  from  left  to  right,  instead  of 
seven  contains  only  two,  one  at  the  upper  and  the  other  at  the  lower 
margin,  each  forming  a  part  of  the  two  side  rows  of  rivet-holes.  These 
two  holes  the  machine  perforates  also  at  one  blow  ;  but  as  there  are 
seven  punches,  and  only  two  are  required,  the  five  intermediate  ones 
are  thrown  out  of  use  by  a  contrivance  exactly  similar  in  principle  to 
that  of  the  Jacquard  loom,  by  which  figures  are  produced  in  silks  and 
other  fabrics.  The  third  vertical  row  of  holes,  still  continuing  from  the 
left,  consists  of  four,  the  fourtFi  again  of  two,  the  fifth  of  three,  and  so 
on,  the  number  varying  through  the  whole  length  of  the  plate  ;  and, 
in  each  case,  the  machine  itself,  without  the  slightest  interference  of  the 
workman,  moves  the  plate  on  to  the  required  distance,  selects  the  pro- 
per number  and  right  situation  of  the  punches,  makes  the  requisite 
number  of  perforations,  and  throws  itself  out  of  action  when  the  plate 
is  completed.  Those  who  are  aware  of  the  force  necessary  to  perforate 
an  iron  plate  of  moderate  thickness,  even  with  a  single  punch  of  small 
size,  may  form  some  judgment  of  the  enormous  power  required  to  im- 
pel seven  punches,  each  an  inch  in  diameter,  through  plates  three-quar- 
ters of  an  inch  thick;  and  it  is  a  little  singular  to  see  tliis  enormous 
power  regulated  in  its  operation  by  the  identical  means  employed  in 
producing  figures  in  the  most  delicate  fabrics.  The  machine  is  calcu- 
lated to  make,  when  necessary  twelve  perforations  by  one  stroke,  and  to 
produce  any  requisite  combination  of  twelve  or  any  smaller  number  of 
punches,  at  distances  of  three  or  four  inches  from  each  other.  The 
speed  with  which  the  work  is  performed  may  bo  understood  from  the 
fact,  that  it  regularly  completes  the  perforation  of  one  plate  of  the  size 
above  described, — namely,  12  feet  long  and  2  ft.  4  in.  wide, — in  four 
minutes;  and  if  the  plates  were  so  quickly  supplied  as  to  prevent  any 
loss  of  lime,  which  might  easily  be  done,  it  would  complete  them  regu- 
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larly  at  that  rate.  As  it  is,  fifty  have  been  completed  in  four  hours. 
But  the  faciUtyand  dispatch  resnUing  from  the  use  of  the  machine  are 
not,  perhaps, ils  greatest  merits,so  far  at  least  as  the  construction  of  tu- 
bular bridges  and  beams  are  concerned.  In  such  cases,  the  strength 
of  the  fabric  depends  in  a  great  degree  upon  the  whole  of  the  rivets 
completely  filling  the  perforations,  retaining  a  regular  cylindrical  form, 
continuing  perfectly  straight,  and  being,  throughout  their  length,  ex- 
actly at  right  angles  with  the  faces  of  the  plates.  As  each  of  the  per- 
forations represented  in  the  diagram  is  intended  to  correspond  with  a 
similar  perforation,  either  in  another  plate,  or  in  an  angle  or  T  iron,  it 
must  be  obvious  that  deviations  in  opposite  directions  of  a  sixteenth  of 
an  inch  in  each,  would  prevent  them  titling  each  other  by  an  eight  of 
an  inch  altogether ;  and,  whatever  might  be  done  by  enlarging  one  or 
both  of  the  holes,  to  bring  them  a  little  nearer  each  other,  the  firmness 
and  strength  of  the  work  must  be  impaired  by  the  direction  of  the  rivet 
being  rendered  in  somedegreeoblique,insteadof  being  exactly  at  right 
angles  with  the  plate;  whilst,  in  the  work  performed  by  the  machine, 
the  perforations  are  set  out  with  such  accuracy  thatthey  always  corres- 
pond precisely,  and  the  rivets  retain  their  proper  form  and  direction." 

Ibid. 


Description  of  a  Glass- Blowing  jipparatus,  being  a  new  invention 
in  the  Blowing  of  Glass.     By  Mr.  Wm.  Cooper. 

This  invention  consists  in  effecting  the  blowing  of  glass  by  means 
of  double  bellows  placed  under  the  floor,  acted  on  by  the  foot  of  the 
glass-blower,  and  the  air  is  carried  to  the  blow-tube  by  means  of  a 
flexible  tube,  easily  attached  and  detached  from  the  nozzle  of  the 
ordinary  iron  tube.  The  advantages  are  stated  to  be,  that  larger 
articles  can  be  blown,  that  the  glass  is  freer  from  "cockle,"  and  that 
the  lungs  of  the  workman  are  saved,  and  iiis  muscular  energies  not 
being  so  severely  taxed,  he  will  be  able  to  produce  a  great  deal  more 
manufactured  goods  in  a  given  time.  The  air  blown  by  the  bellows 
being  of  a  much  purer  quality  than  that  from  the  lungs,  produces  a 
better  article.  Ihat  larger  sizes  and  a  thicker  substance  of  blown 
plate  may  be  obtained  by  this  new  process,  and  the  sheet-glass  manu- 
facturer will  be  able  to  compete  with  the  cast  plate- glass  monopolist. 
That  "  carboys"  to  contain  twelve  and  sixteen  gallons  have  been 
successfully  blown  by  this  process.  Mr.  Cooper  then  recommended 
that  this  process  should  be  adopted  in  Edinburgh  and  Leith,  where 
coal  is  cheaper  than  in  Staffordshire  by  4^.  per  ton,  and  where  living 
and  house-rent  are  about  one-fourth  less  ;  the  workmen  all  preferring 
Leith,  from  ils  healthy  situation,  cheapness,  and  family  conveniences. 
Locality,  he  staled,  is  now  looked  at;  economy  in  carriage  is  itself  a 
profit  to  the  manufacturer,  now  that  the  duties  are  removed,  and  all 
the  English  manufacturers  circumscribing  their  connexion. 

Proc.  Roy.  Scottish  Soc.  Arts. — Ibid. 
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Occident  from  the  Bursting  of  a  Boiler  at  Manchester,  causing  the 

Loss  of  Life. 

Our  Manchester  correspondent,  writing  yesterday  afternoon,  in- 
forms us  of  a  dreadful  accident,  which  has  occurred  in  tliat  town, 
from  the  bursting  of  a  boiler  at  the  manufactory  of  JNIr.  Thomas 
Riley,  spindle  and  flymaker,  Medlock-street,  Ardwick.  The  catas- 
trophe occurred  about  half-past  eight  o'clock  yesterday  morning,  and 
eight  human  beings,  varying  from  20  to  30  years  of  age,  were  sent  to 
their  last  accomit,  without  a  moment's  warning.  Five  of  tiie  unfor- 
tunates were  workpeople,  in  tlie  employ  of  Riley,  the  owner  of  the 
boiler.  Two  children,  belonged  to  a  butcher,  named  Wardsworlh, 
resident  in  the  neighbourhood  ;  and  another  was  the  child  of  a  black- 
smith, whose  forge  was  in  the  same  yard  as  Riley's  manutactory,  and 
which  was  also  completely  destroyed.  There  were  others  seriously 
hurt,  and  they  lie  at  the  Manchester  Infirmary  in  a  dangerous  state. 
It  was  currently  reported  in  the  neighbourhood  of  the  accident,  that 
the  boiler  has  been  considared  in  a  dangerous  condition  for  some 
time  past,  and  that  people  have  refused  to  work  at  the  manufactory 
in  consequence.  It  was,  therefore,  thought  proper  to  take  Riley  into 
custody.  Another  thing  which  tells  against  him  is,  that  the  person 
whom  he  employed  to  take  charge  of  the  engine,  was  a  boy,  only  15 
years  of  age.  This  boy's  name  was  Joseph  Atkinson,  and  he  was 
killed.  The  accident  has,  of  course,  caused  great  excitement  in  Man- 
chester, and  tlie  inquest,  which  will,  doubtless,  be  held  this  day  (Sa- 
turday), is  looked  forward  to  with  great  anxiety.  Min.  Jour. 

The  late  Fatal  Boiler  Explosion  at  Manchester — Verdict  of 
Manslaughter  against  the  Owner. — Tlie  inquest  arising  out  of  the 
fatal  boiler  explosion  at  Manchester  on  Friday  last,  was  adjourned 
from  Saturday  to  Wednesday  afternoon.  There  were  nine  dead 
when  the  jury  was  summoned  on  Saturday,  but  since  that  time  three 
others  have  been  added  to  the  victims  already  mentioned.  Tiie  evi- 
dence adduced  was  of  a  very  voluminous  character,  and  tended  to 
show  that  the  boiler  was  unsafe  ;  and  that  iNJr.  Riley,  the  owner,  had 
been  frequently  warned  of  that  fact.  After  liearing  all  the  evidence. 
the  jury  unanimously  returned  a  verdict  of  "manslaughter"  against 
Mr.  Rifey.  Ibid. 

Experime?its  on  the  Strength  of  Materials.     By  Geo.  Rennie,  Esq. 

In  consequence  of  the  numerous  accidents  that  are  daily  occurring 
through  the  failure  of  structures  on  the  lines  of  railway  which  now 
intersect  (he  country  in  all  directions,  every  experiment  or  remark 
however  trivial,  respecting  the  strength  of  materials,  must  be  looked 
upon  by  the  practical  engineer  as  subjects  of  the  greatest  importance; 
and  the  more  especially  so,  when  such  remarks  are  made  by  men, 
who  have  long  been  advantageously  known  to  the  world  for  their 
skill  and  dexterity  in  the  performance  of  experiments  of  this  sort,  as 
well  as  lor  the  accuracy  and  attention  with  which  their  results  have 
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been  registered  and  applied  to  practice.  Amongst  the  list  of  iiidivi- 
dnals  here  alhided  to,  George  Rennie,  Esq.,  holds  a  distlnguisiied 
place  :  he  took  the  lead  of  the  experimentalists  in  this  conntry  and 
his  results  have  always  been  received  with  the  greatest  confidence  in 
important  erections,  not  only  for  the  skilful  selection  of  the  forms  and 
specimens  which  he  has  employed,  but  also  for  the  great  care  and 
attention  with  which  the  results  were  obtained  and  accommodated  to 
practical  purposes. 

Since  the  singular  and  unexpected  failure  of  one  of  the  large  gird- 
ers in  the  Dee  Bridge,  on  tht^  Chester  and  Holyhead  Railway,  a  great 
many  useful  and  interesting  experiments  have  been  made,  and  nume- 
rous inferences  have  been  drawn  for  the  purpose  of  determining  the 
strongest  form  of  girder  for  railway  bridges,  and  numerous  papers 
have  been  published  in  the  journals,  drawn  up  by  men,  who  with 
consummate  scientific  knowledge,  combine  the  most  extensive  practi- 
cal experience  ;  and  the  result  has  been,  that  forms  have  been  elicited, 
differing  very  considerably  from  those  which  had  previously  been 
considered  as  the  best;  and  it  is  to  be  hoped,  that  by  continuing  the 
experiments  with  the  some  degree  of  ardour,  the  best  of  all  possible 
forms  will  ultimately  be  detected,  which  will  doubtless  be  the  means 
of  preventing  so  many  frightful  and  fatal  accidents  as  have  lately 
been  recorded  in  the  public  prints. 

Amongst  the  publications  that  have  lately  issued  from  the  press, 
containing  much  useful  information  on  subjects  of  this  nature,  is  an 
Architect's  Pocket  Book  for  1S4S,  by  Messrs.  John  Williams  &  Co. 
of  the  Strand,  London,  in  which  are  recorded  a  series  of  experiments 
performed  by  the  eminent  individual  above  named,  so  far  back  as 
1S17,  and  subsequently,  but  have  never  before  been  published  ;  and 
since  the  subject  is  one  of  such  very  great  importance  in  a  practical 
point  of  view,  we  avail  ourselves  of  the  publishers'  permission,  to 
transfer  the  following  material  portions  of  the  series  to  our  pages. 

Taking  the  Series  as  7-cgistered  by  the  experimentalist,  tve  have  Series  JVo.  1,  on  the 
Traiisverse  Strength  of  JVooden  Beams  resting  on  rollers,  3  feet  9  inches  apart. 


Species  of  timber. 


Sectional 
(iimens. 


English  Oak  .  2x2 

^  Ditto     .  .  " 

African  Oak  .  '• 

Ditto     .  .  " 

Ditto     .  .  " 

Ditto     .  .  « 

Yellow  Danizig  Fir  " 


Breakinc 
Weight 

lbs. 

130& 
1456 
1425 
1447 
1873 
196S 
999 


Sectional 
dimecs. 


Species  of  timber. 

English  Oak  .  1  +  1 

Ditto  .  " 

Ditto  .  " 

African  Oak  .  " 

Ditto  .  *< 

Ditto  .  " 

Yellow  Dantzig  Fir  " 


Breaking 
Weight. 

Ihs. 
160 

168 
193 
202 
224 
224 

lis 


Series  JN'b.  2. —  On  the  Tensile  Strength  of  imrious  Timbers  per  Square  Inch. 


Ash 

Beech  . 
Elm  . 
Yellow  Fir 


lbs. 
12,000 
10,500 
10,000 

9,600 


White  Dea! 
American  Oak 
English  Oak 
Riga  Oak 
Ah'ican  Oak     . 


lbs. 
10,000 
12,200 

12,000  to  10,500 
12,000 
14,000  to  15,000 
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Series  JSo.  3. —  On  the  Tensile  Strength  of  dijferent  kinds  of  Metals 

an  inch  square 


Cast  iron,  horizontal 

Cast  iron,  vertical 

Cast  steel,  tilted 

Blister  steel,  reduced  per  hammer 

Sliear        do.         do.         .         . 

Swedish  iron,       do. 

English    do.         do.        .         . 

Brass-hard  gun  metal,  two  trials 

Wrought  Copper,  reduced  per  hammer 

Cast  Copper  .... 

Fine  yellow  brass 

Cast  tin 

Cast  lead         ..... 


kinds  of  Metals 

one 

quarter  of 

Tensile 
force  in  lbs. 

1166) 
1218$ 

Force  in  tons 
pr.  square  inch 

8.0* 

8391 

59.94 

8323 

59.44 

7977 

52.50    ■ 

4504 

32.17 

3492 

24.94 

2273 

16.23 

2112 

15.08 

1192 

8.06 

1123 

8  00 

296 

1.60 

114 

0.81 

Iron  Beams,  for 

the 

purpose  of 

No.  1.  4 


deiermimns;  the  effect  of  Wrought  Iron,  when  mixed  with  Cold  Blast  Blaenarvon 
Cast  Iron  in  different  proportions. 

'Quality  of  iron.  No.  1,  Blaenarvon  (unmixed  with  wrought 

iron,)  4  feet  6  inches  between  supports,  and  1  inch  square. 

Three  bars  experimented  upon,  the  average  weight  of 
each  being  16lbs.  5  oz. 

Average  deflection  with  506  lbs.  in  scale=1.76  inches, 
and  breaking  weight,  511  lbs. 

C  Three  bars  of  similar  dimensions  to  the  above,  mixed  with 
10  per  cent,  of  wrought  iron,  and  weighing,  upon  an  ave- 
No.  2.   I  rage,  16  lbs.  9  oz. 

With  a  weight  of  511  lbs.  deflected  1.50  inches,  and  broke 
(_with  a  weight  of  625  lbs. 

Three  bars  of  similar  dimensions  to  the  above,  mixed  with 
20  per  cent,  of  wrought  iron,  and  weighing,  upon  an  ave- 
rage, 16  lbs.  10  oz.  each. 

With  628  lbs.  in  the   scale,  deflected  1.58  inches,   and 
^ broke  with  a  weight  of  726  lbs. 

The  results  are,  that  10  per  cent,  wrought  iron,  with  No.  1  Blaen- 
arvon Cast  Iron,  gives  an  additional  strength  of  22^  per  cent.,  and 
with  20  per  cent,  wrought  iron,  an  additional  strength  of  31§  per  cent. 


No.  3. 


Similar  Experiments  were  mad",  with  bars  of  Blaenarvon  Cast  Iron,  mixed  with 
30,  40,  and  50  per  cent,  of  JVrought  Iron  respectively — the  results  of  ivhich 
xcere  : 

For  30  per  cent,  of  wrought  iron,  an  increase  in 

the  strength  of  (he  bar         .         ...  60  per  cent. 

For  40  per  cent,  of  wrought  iron,  an  increase  of  33      " 

And  for  50 26^    « 


*  These  were  unusually  strong  specimens,  but  the  average  of  subsequent  Experiments 
on  various  irons  does  not  give  more  than  6?  tons  per  square  inch. 
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From  which  it  appears,  that  30  per  cent,  of  wrought  iron,  mixed 
with  Blaenarvon,  gives  the  greatest  strength. 


Series  JN*©.  5. — On  the  Comparative  Strength  of  similar  bars  of  Blaenarvon  Cold 
Blast  Iron  in  different  positions,  1  inch  square. 

No.  1. — In  the  form  of  an  arch,  4  feet  6  inches  between  the  abut- 
ments; rise  or  versed  sine  ^'-j.  of  chord  or  span,  bore  1267lbs. 

No.  2. — A  bar  similar  ni  every  respect,  but  the  arch  inverted  bore 
3571  bs.  and  was  therefore  3i  times  weaker  than  the  former  arched 
beam. 

No.  3. — The  same  with  versed  sine  g  of  chord  or  span,  bore  for  ihe 
mean  of  2  experiments — from  whence  it  appears  that  the  bar  in  this 
last  position  was  3.6  times  stronger  than  the  straight  bar,  and  5  times 
stronger  than  the  bar  in  the  form  of  an  inverted  arch  of  J^-  rise 
1729rbs. 

No.  4. — Same  as  above,  but  reversed  2S0lbs. 


Series  JN  0.6. — On  the  Transverse  Strength  of  Bars  of  Blaenarvon  Iron,  JNos.  of 
different  Devths  and  Thickness,  but  of  equal  Weight  with  Bars  of  I  inch  square, 
or  from  16  lbs.  to  17  lbs.  each. 

Distance  between  supports, 
tt. 

Rectangular  .         .  4 

Do.         .         .         .  4 

Do.  .  .         .  4 

Upper  side  Parabolic  4 

Do.  Parabolical  Semi-elliptical  4 
Do.  Semi-Elliptical       .  4 

4 

N.  B. — The  force  required  to  crush  a  cubic  inch  of  Cast  Iron  is  70 
tons.  The  permanent  deflexion  varies  from  ^  to  5  of  the  breaking 
weight. 


irts. 
in. 
6 

Weight 
of  Bar. 

16^ 

Depth, 
inch. 
2 

Thickness 

inch. 

i 
1 

Breaking 
.  Weight. 

lbs. 

1121 

6 

I6/0 

3 

h 

156S 

6 

17 

4 

X 

4 

2352 

6 

11 

2 

h 

953 

6 

11 

3 

h 

1429 

6 

12 

2 

h 

950 

6 

12 

3 

h 

1440 

In  addition  to  these  experiments,  we  take  the  liberty  of  transcribing  the  fnllowing 
Practical  Solution  of  Problems,  for  calcidating  the  Strength  of  Materials,  the  ex- 
perimental data  foi'  U'hich  will  be  found  under  the  words  Tension,  or  Pressure,  in 
the  Table  of  Specific  Gravities,  published  in  the  Pocket  Book. 

Direct  Cohesion. 

What  weight  will  be  required  to  tear  asunder  a  piece  of  oak  tim- 
ber, the  scantling  of  which  is  4"x4"? 

Suppose  11,000  for  tensile  strength   in  lbs.  for  English  oak  ;  in  (his 
scantling  we  have  4"x  4"«ra  16"  ;  therefore — 

11,000x16=176,000  for  utmost  tensile 
strength  ;  in  practice  one-fourth  of  this  is  taken  : 

176,000 

=44,000. 

4 
The  weight  being  given,  and  the  area  of  section  required,  divide 
the  weight  by  the  tabular  number  ;  as  required  the  scantling  of  fir  for 
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supporting  a  hanging  weight  of  30,000,  multiplying  by  4  we  have 
120,000  and  the  tabular  number  of  fir  is  9,000;  by  which  divide,  and 
we  get  13"-33  for  sectional  area,  and  the  square  root  of  this  is  the 
side  of  the  fir  scantling  required  ;=3"-65. 


Transverse  Strength. 
Required  the  weight  a  beam  of  red  pine,  of  9"  x  22"  scantling  and 
25  ft.  long  would  bear,  applied  in  the  middle  of  the  beam  ;  multiplied 
continuously  the  "  Constant  of  Strength"  by  4,  by  depth,  by  sectional 
area,  all  in  inches,  and  divide  by  the  length  of  bearing  in  inches,  or  in 
this  case — 

1341  x4x  12x  108 

=69517,  and  i  of  this,  or  17379, 

300 
would  be  the  weight  applied  in  practice  ;  and  if  the  weight  is  to  be 
distributed  over  tlie  beam,  it  will  bear  double  the  weight. 

Tiie  weiglit,  the  bearing,  or  distance  between  the  pomts  of  support, 
and  depth  of  the  tmiber  being  given,  required  the  width  it  will  then 
be;  as  weight  20  tons,  length  of  bearing  20  ft.  (or  1  ton  per  foot), 
depth  of  oak  timber  20  ft. — 

20  tons=44,800  lbs. 
20  feet  =  240  in. 
and  constant  for  oak  1180  ;  then  we  have 
44800x240x4 

=20".66,  one  half  of  which 

1180X4X20X20 
would  be  sufficient,  if  the  weight  is  to  be  equally  distributed  through- 
out. 

It  is  not  unusual  to  consider  the  strength  of  oak  as  equal  to  one- 
fourth  of  that  of  cast  iron,  and  that  of  yellow  fir  as  0-3  of  cast  iron. 

With  regard  to  cast  iron  girders,  the  area  in  feet  of  the  floor  is 
multiplied  by  240,  and  the  product  in  pounds  is  considered  the  weight 
to  be  provided  for  ;  tiie  area  of  the  bottom  flange  is  made  equal  to 
lialf  the  sectional  area  of  the  whole  beam  ;  tl:e  area  of  the  lop  flange 
to  be  equal  to  one-sixth  of  the  bottom  flange  ;  the  remainder  will  give 
the  area  of  the  web  between  the  flanges.  Supposing  the  bottom 
flange  to  be  lS"x2"=36"  the  top  flange  would  be  6"  in  area  ;  36" 
X  2'  =72"  =  sectional  area  of  beam,  and  72" — 42"=  30"  for  area  of 
web  between  the  flanges.  London  Artizan. 


Calorific  Action  of  an  Electric  Current.     {Extract  from  a  letter 
fro77i  M.  Pliicker  to  M.  Jlrago.) 

Translated  for  the  Journal  of  the  Franklin  Institute. 

"  An  air-thermometer  placed  between  the  two  poles  of  a  strong 
magnet  rises  exactly  as  though  tiie  temperature  had  augmented. 
The  air  is  dilated  by  mognetism  as  it  is  by  heat.  In  order  that  the 
experiment  may  succeed  well,  the  poles  of  the  magnet  must  be  fixed 
as  closely  as  possible  together,  and  the  reservoir  of  the  thermometer 
must  have  a  form  corresponding  to  that  of  tlie  poles  of  the  magnet, 
taking  care  that  it  cannot  be  compressed  by  these  poles  when  they 
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become  magnetic.  Tlie  temperature  of  my  air-thermometer  having 
become  constant,  I  closed  it  by  a  small  drop  of  alcohol  in  a  glass  tube 
of  1  mm.  bore  (-04  inch).  When  tlie  magnetism  was  excited  by  a 
Grove's  battery  of  12  elements,  the  drop  of  alcohol  was  seen  to  be  re- 
pelled outwards  about  3  mm.  (-12  in.)  and  to  return  even  more  rapidly 
to  its  former  position  upon  the  interruption  of  the  current." 

Comptes  Rendus  de  I'Acad.  des  Sciences,  Feb.  7th,  1848,  p.  2-27. 


Experiment  with  the  Electric  Telegraph. 

Translated  for  the  Journal  of  the  Franklin  Institute. 

M.  Dujardin  of  Lille,  communicated  to  the  Academy,  the  result  of 
an  experiment  upon  Electric  telegraphing  which  he  performed  be- 
tween Lille  and  Amiens,  on  the  25th  January  last.  The  telegraph 
was  worked  without  a  battery,  by  means  of  a  magneto-electrical  ma- 
chine with  vibrating  armature,  composed  of  three  magnets.  The  ex- 
periment succeeded  completely.  During  the  course  of  the  experiments, 
which  lasted  an  hour  and  a  half,  but  one  of  the  magnets  was  employ- 
ed, the  whole  power  of  the  machine  having  been  found  much  too 
great.  Ibid.    14th  Feb.,  p.  239. 

On   the   Colored  Photographic  Image  of  the  Solar  Spectrum.     By 
JNI.  Edmond  Becquerel. 

The  author  in  the  course  of  his  researches  upon  the  chemical  ac- 
tion of  light  was  led  to  this  remarkable  fact,  that  the  solar  spectrum 
could  form  its  image  with  colors  corresponding  to  its  own,  upon  a 
plate  of  silver  properly  prepared.  For  this  purpose  the  plate  may  be 
attacked  by  free  chlorine  with  the  precautions  indicated  in  the  note 
presented  to  the  Academy:  the  sensitive  coating  which  is  formed 
upon  the  surfoce  of  the  plate,  is  red  in  the  prismatic  red,  yellow  in  the 
yellow,  green  in  the  green,  blue  in  the  blue,  and  violet  in  the  violet. 
The  reddish  tint  turns  to  purple  in  the  extreme  red.  and  extends  even 
bej^ond  Fraiinhofer's  line  A  ;  as  to  the  violet  it  coniuiues  far  beyond 
A,  gradually  becoming  more  feeble.  When  the  action  of  the  spec- 
trum is  permitted  to  last  a  long  time,  the  tints  become  dark,  and  the 
image  finally  takes  the  metallic  lustre  ;  the  colors  have  then  disap- 
peared. 

According  to  the  preparation  of  the  plate  and  the  thickness  of  the 
sensitive  coating,  any  one  of  the  tints  of  the  spectrum  may  be  made 
to  predominate;  thus  a  surface  well  prepared  and  previously  in  diffused 
light  colored  purple  under  a  deep  red  glass,  gives  a  beautiful  colored 
photographic  image  of  the  spectrum,  in  which  the  orange,  yellow, 
the  green,  and  the  blue,  are  marked  with  the  greatness  clearness.  The 
substance  formed  upon  the  surface  of  the  silver  is  not  the  white  chlo- 
ride but  probably  a  sub-chloride,  since  it  is  not  strongly  colored  be- 
yond the  visible  violet,  as  tiie  chemically  precipitated  chloride  is,  and 
the  maximum  of  action  is  found  in  the  yellow,  where  the  maximum 
of  luminous  ititensity  is,  or  moves  towards  the  red,  according  to  the 
preparation  to  the  plate.     To  get  a  tolerably  rapid  action,  it  is  neces- 
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sary  to  use  a  strongly  concentrated  spectrum.  These  effects  explain 
the  red  color  of  the  chloride  of  silver,  and  of  the  sensitive  paper 
formed  with  that  compound,  in  the  red  rays,  which  has  been  already 
observed  by  MM.  Seebeck  and  Herschel. 

The  author  has  succeeded  in  preparing  by  means  of  free  chlorine, 
and  also  by  using  bichloride  of  copper,  a  sensitive  coating  of  the 
chloride  of  silver  so  impressed  that  now  only  certain  parts  of  the  spec- 
trum are  represented  with  their  colors,  but  besides,  white  light  makes 
a  white  impression. 

The  compound  formed  upon  the  surface  of  the  silver,  by  the  action 
of  chlorine,  is  the  only  one  hitherto  found  which  shows  the  proper- 
ties here  mentioned.  Up  to  the  present  time,  it  appears  necessary  to 
keep  the  colored  prismatic  image  in  the  dark,  and  the  author  has  not 
found  the  means  of  fixing  it  under  the  influence  of  light.  If  the 
fixation  could  be  accomplished,  and  if  the  sensitiveness  of  the  mate- 
rial was  greater,  we  could  not  only  draw  but  also  paint  by  light ; 
nevertheless  the  results  mentioned  show  thatthe  solution  of  the  prob- 
lem is  possible.  Ibid,  7th  Feb.,  1848,  p.  181. 


New  Liquid  for  Lamps. 

In  a  letter  from  M.  Lonyet,  of  Brussels,  read  to  the  Academy  of 
Sciences  of  Paris,  by  M.  Pelouze,  he  states  that  he  has  satisfied  him- 
self by  experiment  that  the  essential  oil  obtained  by  the  distillation 
of  common  resin,  when  burned  in  the  camphene  lamp  equals  if  it 
does  not  surpass  the  camphene  itself".  He  does  not  say  whether  in 
light  or  in  smoke.  But  the  fact  reminds  us  of  similar  experiments 
made  in  this  city  some  years  ago  by  one  of  our  most  distinguished 
chemists  for  the  purpose  of  ascertaining  whether  certain  products  ob- 
tained by  the  distillation  of  gas  tar  could  not  be  substituted  for  cam- 
phene. It  was  found  that  the  substance  burned  beautifully,  the  only 
drawback  being,  that  nobody  could  stay  in  the  room  with  it  owing  to 
the  smell.  M.  Louyet  attributes  the  invention  of  the  lamp  for  burn- 
ing camphene  to  the  English  under  the  name  of  the  Vesta  Lamp. 
The  Vesta  Lamp  was  notliing  more  than  the  ordinary  camphene 
lamp  which  had  been  used  and  patented  in  this  country  years  before. 


Description  of  an  improved  Wiring  Machine  for  the  manufacture 
of  Tin,  Sheet-Iron,  and  other  Plate  Ware,  Patented  by  A.  W. 
Whitney,  Woodstock,  Vermont,  1847. 

The  face  plates  or  rolls  H  H,  are  made  of  cast-steel  of  an  improved 
form  having  the  journal  boxes  of  their  shafts  in  a  cast-iron  frame. 
This  frame  consists  of  two  pieces,  fitted  together  at  A,  and  at  the  top 
of  the  upright  piece  under  K.  The  journal  box  A  has  two  projecting 
ears  or  bearings,  (one  of  which  is  seen  at  A,)  at  right  angles  to  the 
shaft  B  H,  on  which  ears  it  is  supported,  forming  a  fulcrum  to  the  shaft 
BH;  thus  preserving  the  bearing  of  the  shaft  A  perfect,  while  the  end 
H  is  raised  and  depressed  in  the  process  of  working.    B  is  a  movable 
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collar  for  adjusting  the  shaft  and  rolls  longitudinally,  with  great  nicety. 
C  is  a  binding  screw,  for  keeping  the  collar  in  place.  In  the  shaft  con- 
cealed by  the  collar  B,  is  a  spiral  groove,  into  which  the  binding  screw 
enters.  "Thus,  by  turning  the  collar  on  the  shaft,  a  nice  longitudinal 
adjustment  can  readily  be  obtained.  The  movement  of  the  rolls  H  H, 
is  secured  in  the  usual  manner  by  the  connecting  gearing  G  G.  F  is 
a  gauge  extending  between  the  rolls,  with  a  spring  F,  and  a  thumb 
nut  L,  for  adjustment.  I  is  a  forming  gauge,  consisting  of  a  friction 
roll,  attached  to  the  side  of  a  short  rod  or  shaft,  and  having  its  jour- 
nal bearing  in  the  frame.  On  the  inner  end  of  this  shaft  is  a  ratchet 
wheel  N,  for  placing  the  gauge  in  any  desired  position.  Fitted  to  the 
ratchet  is  a  latch  Elbr  holding  it  in  place.  At  D  is  a  spring,  pressing 
the  latch  into  the  teeth  of  the  ratchet. 


In  the  working  of  the  machine,  the  bearing  at  A  always  remains 
perfect;  for  its  journal  box,  by  turning  on  its  ears,  accommodates 
itself  to  the  shaft  in  all  positions.  Again,  the  inclination  of  the  shaft 
B  H  is  always  towards  H,  so  as  to  bring  the  collar  B  in  contact  with 
the  box.  Now,  to  compensate  for  any  wear  which  may  displace  the 
rolls  H  H,  as  well  as  to  adjust  them  to  ditierent  kinds  of  work,  the 
collar  B  is  always  immediately  adequate. 

It  will  readily  be  seen  that  the  above  improvements  secure  advan- 
tages, not  possessed  by  any  former  construction,  rendering  the  machine 
susceptible  of  immediate  adaptation  to  plates  of  different  thickness. 

The  above  improvements  are  applied  to  other  machines. 


On  the  Curiosities  of  Glass  Manufacture.     By  Mr.  A.  Pellatt. 

This  communication  would  have  been  made  on  the  Friday  before, 
but  for  an  alarm  of  fire  in  the  Theatre  of  the  Institution.  On  the  pre- 
sent evening,  as  it  was  not  considered  prudent  to  re-erect  the  furnace 
wliich  had  caused  the  apprehension,  Mr.  Pellatt  explained  the  various 
processes  by  diagrams,  models,  and  working  instruments.  Of  these 
processes  we  can  give  but  a  brief  outline.  It  was  noticed  that  in  an- 
cient, as  in  modern  glass,  sand  was  the  base,  and  alkali  the  solvent, 

34* 
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and  the  injury  occasioned  to  the  glass  by  an  excess  of  the  latter  ingre, 
dient  was  pointed  out.  That  opacity  of  glass,  called  devitrification 
was  explained  as  consisting  in  the  formation  of  a  multitude  of  minute 
crystals  in  close  contact  with  each  other  on  the  surface  of  the  glass. 
The  process  of  annealing  was  then  described;  and  it  was  shown  that 
a  glass  tube  forty  inches  in  length  contracts  if  atmealed,  a  quarter  of 
an  inch,  while  an  unannealed  tube  of  the  same  length  contracts  but 
one  eighth  of  an  inch.  The  most  interesting  part  of  Mr.  Pellatt's  dis- 
course referred  to  the  mode  of  making  Vitro  di  Trino,  a.nd  of  impres- 
sing heraldic  devices,  &.C.,  on  glass.  In  the  case  of  Vitro  di  Trino, 
the  gathered  glass,  after  being  expanded  into  a  bulb  or  cylinder  of  the 
required  size,  has  rods  of  other  glass  or  enamel  attached  to  it  in  a  ver- 
tical position,  at  equal  distances  ail  round,  and  then,  the  bottom  being 
held,  the  top  part  is  more  or  less  turned,  so  as  to  give  an  equally  in- 
clined twist  to  the  vessel  and  the  rods.  A  similar  but  larger  vessel  is 
made,  but  which  is  also  turned  inside  out, and  then  the  former  is  put  into 
the  lathe;  and,  being  expanded  by  blowing,  the  two  come  together  and 
adhere  by  the  rods  and  their  intersections,  but  enclose  small  portions 
of  air,  which,  being  regular  in  size,  form  and  disposition,  give  the 
character  of  the  glass.  When  heraldic  devices,  &c.,  are  to  be  impressed, 
a  mould  of  the  design  is  made  in  a  fit  earthy  material,  (being  puzzo- 
lana  or  one  of  the  volcanic  deposits,)  and  this  is  placed  within,  and 
forms  part  of  the  larger  iron  mould  in  which  the  decanter  is  blown — 
when  the  large  mould  is  removed,  the  earthen  portion  still  adheres  to 
the  glass,  and  continues  in  its  place  until  the  bottle  is  finished.  After 
the  annealing,  the  mould  is  moistened  with  water,  and  immediately 
separates,  and  the  impression  is  found  really  perfect. 

At  the  close  of  INIr.  Pellatt's  communication,  Mr.  Faraday  called 
the  attention  of  the  members  to  two  circumstances  of  philosophical  in- 
terest, which  had  happened  durmg  the  momentary  apprehension  of 
fire  to  which  we  have  alluded. — 1.  At  three  different  times  the  water 
poured  on  the  cinders  of  the  temporary  furnace,  when,  on  the  fire 
being  drawn,  they  fell  on  the  hearth,  became  decomposed  by  the 
ignited  carbon;  and  the  hydrogen,  driven  by  the  sudden  expansion  of 
steam,  &c.,  having  penetrated  the  hot  and  porous  hearth  stone,  found 
its  way  to  the  heated  beams  and  space  which  were  immediately  be- 
neath.— 2.  This  gas,  though  not  in  the  state  of  flame  as  it  passed 
through  the  hearth-stone  and  pugging,  was,  after  being  mixed  with 
the  air  below,  sufficiently  hot  to  enter  into  combustion, — producing 
three  gushes  of  flame  downwards  from  beneath  the  hearth: — and  it 
was  experimentally  shown  that  a  temperature  so  low  as  barely  to 
scorch  paper,  and  in  which  the  hand  may  be  held  for  some  seconds 
without  inconvenience,  is  yet  able  to  ignite  a  jet  of  coal  or  hydrogen 
gas  in  air. — Proc.  Boy.  Inst.  Athenaeum. 


Origin  of  the  Plague. 


In  ancient  Egypt  the  plague  was  unknown.     Although  densely 
populated,  the  health  of  the  inhabitants  was  preserved  by  strict  alten- 
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tion  to  sanitary  regulations.  But  with  time  came  on  change — and  that 
change  was  in  man.  Tlie  serene  chmate,  the  enriching  river,  the  fruit- 
ful soil  remained;  but  when  the  experience  of  2000  years  was  set  at 
nought, — when  the  precautions  previously  adopted  for  preserving  the 
soil  from  accumulated  impurities  were  neglected, — wiien  the  sepul- 
chral rites  of  civilized  Egypt  were  exchanged  for  the  modern  but  bar- 
barous practices  of  interment, — when  the  land  of  mummies  became, 
as  it  now  is,  one  vast  charnel-house — the  seed  which  was  sown  brought 
forth  its  bitter  fruit,  and  from  dangerous  innovations  came  the  most 
deadly  pestilence.  The  plague  first  appeared  in  Egypt  in  the  year 
542, two  hundred  years  after  the  change  had  been  made  from  the  an- 
cient to  the  modern  mode  of  sepulture;  and  everyone  at  all  acquainted 
with  the  actual  condition  of  Egypt,  will  at  once  recognize  in  the  soil, 
more  than  sufficient  to  account  for  the  dreadful  malady  which  con 

stantly  afflicts  the  people Air.  JValker  on  the  Metropolitaii  Grave 

Yards.  Ibid. 


On  the  Electro- Bronzing  of  Metals. 

MM.  Brunei,  Bessin,  and  Gaugin  presented  to  the  Academic  des 
Sciences,  at  Paris,  specimens  of  metals  bronzed  by  electro  chemical 
means.  M.  de  Ruolz,  in  1S41,  communicated  to  tlie  academy  a  pro- 
cess for  bronzing  metals,  by  depositing  upon  them,  by  the  aid  of  the 
galvanic  battery,  layers,  more  or  less  thick,  of  brass  or  of  bronze. 
This  process,  which  required  the  employment  of  the  double  alkaline 
cyanides  of  copper  and  zinc,  or  of  copper  and  tin,  was  not  adopted 
in  practice,  on  account  of  the  great  expense  of  the  cyanides,  and  for 
other  reasons.  MM.  Brunei,  Bessin,  and  Gaugin,  have  substituted 
for  the  cyanides,  a  solution  in  water,  of  500  parts  of  carbonate  of  pot- 
ash ;  23  chloride  of  copper  ;  40  sulphate  of  zinc  ;  and  250  nitrate  of 
ammonia.  To  produce  bronze,  a  salt  of  tin  is  substituted  for  the  sul- 
phate of  zinc.  By  means  of  tli^e  solutions  of  brass  or  of  bronze,  a 
coating  can  be  given  to  cast  or  wrought-iron,  steel,  lead,  zinc,  tin,  and 
alloys  of  these  metals,  with  one  another,  or  with  bismuth  and  anti- 
mony, after  a  previous  cleaning  according  to  the  nature  of  the  metal. 
The  operation  is  conducted  with  a  cold  solution.  The  metal  to  be 
coated  is  placed  in  connexion  with  the  negative  pole  of  a  Bunsen  bat- 
tery, a  plate  of  brass  or  of  bronze  being  employed  at  the  positive 
pole.  When  the  objects  have  been  covered  with  a  coaling  of  the 
metal  desired,  and  have  received  their  proper  color,  they  will  be  found 
to  rival  the  finest  bronze.  Civ.  Eng.  &  Arc.  Joar. 


Sulphate  of  Iron  J  or  Purifying  Gas. 

M.  Marens,  of  the  University  of  Louvain,  has  made  a  discovery 
in  the  use  of  sulphate  of  iron  for  the  purification  of  coal  gas.  By 
this  arrangement,  the  gas  passes  through  two  purifiers  :  in  the  first  is 
placed  1  cwt.  of  sulphate  of  iron,  dissolved  in  S3  gallons  of  water, 
and  in  the  second  milk  of  lime,  made  by  adding  83  gallons  of  lime  to 
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375  gallons  of  water.  On  passing  from  the  second  purifier,  the  gas 
is  almost  completely  deprived  of  its  sulphuretted  hydrogen,  that  it 
scarcely  changes  the  color  of  paper  moistened  with  a  solution  of  oxa- 
late of  lead.  By  this  process,  there  is  a  greater  deposit  of  tar  in  the 
solution  than  when  water  alone  is  employed  ;  and  there  is  a  much 
more  abundant  condensation  of  aqueous  and  aramoniacal  vapors — so 
that  during  long-continued  frosts,  the  pipes  have  been  kept  entirely 
free  from  ice,  which  causes  considerable  trouble  and  expense.  The 
cause  of  tar  depositing  in  a  ferruginous  solution  more  readily  than  in 
water,  arises  from  tlie  sulphate  of  iron  having  a  greater  affinity  for  the 
tar,  which  it  condenses,  and  carries  down  with  it;  and  the  greater  con- 
densation of  vapors  contained  in  the  gas  is  caused  by  a  more  complete 
absorption  of  ammonia,  which  always  has  a  tendency  to  mix  with 
other  vapors.  The  above  quantity  of  sulphate  of  iron  is  sufficient  for 
purifying  the  gas  from  25  to  27  tons  of  coal ;  the  solution  is  then  so 
impregnated  to  saturation,  as  to  require  changing.  It  is  probable  the 
residue  of  this  plan  may  become  a  valuable  article  of  commerce. 

Ibid. 


New  Method  of  Treating  the  Ore  of  Platinum. 

Instead  of  the  tedious  operation  of  obtaining  pure  platinum  from 
the  ore,  employing  8  or  10  parts  of  acid  to  one  of  platinum,  M.  Hess 
suggests  the  following  as  an  improvement : — Melt  one  part  of  plati- 
num ore  with  two  or  three  of  zinc,  which  will  form  an  alloy  very 
friable,  and  easily  reduced  to  a  fine  powder.  This  powder  is  then  to 
be  sifted,  and  on  it  poured  dilute  sulphuric  acid  at  the  common  tem- 
perature of  the  atm.osphere.  The  temperature  is  then  gradually  raised, 
and  the  metals  allowed  to  macerate  as  long  as  there  is  anything  to 
dissolve  ;  the  acid  in  a  short  time  separates  all  the  zinc  frotn  the  alloy, 
and  the  principal  part  of  the  iron  contained  in  the  ore.  A  solution  is 
obtained  in  which  hydrosulphuric  a#d  produces  no  precipitate.  Hav- 
ing poured  off  the  liquid,  the  residue  is  a  fine  powder,  which,  having 
been  well  washed,  is  treated  with  nitric  acid,  which  dissolves  the  cop- 
per, and  other  foreign  metals ;  the  platinum  is  then  dissolved  in  nitro- 
chloric  acid,  and  then  proceeded  with  in  the  usual  way.  Ibid. 


Friction  Hammer. 


A  novel  machine,  just  completed,  is  now  at  work  at  the  Great 
Western  Works,  at  Bristol,  the  invention  of  Mr.  John  Jones,  manager 
of  the  works,  who  also  invented  the  "  Cambrian  Engine."  The 
machine  is  called  a  "Friction  Hammer,"  and  consists  of  frames  of 
cast-iron,  in  which  are  vertical  slides  acting  as  guides  to  the  hammer, 
and  also  supporting  the  machinery  necessary  for  putting  the  hammer 
in  motion.  The  hammer  consists  of  a  plain  bar  of  flat  wronght-iron, 
so  arranged  as  to  work  in  the  slides,  and  is  raised  by  means  of  two 
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vertical  rollers  turning  in  opposite  directions,  which  are  made  to  bear 
upon  the  bar  by  an  exceedingly  simple  arrangement  of  levers.  A 
slight  pressure  upon  the  handle  of  one  lever  raises  the  hammer  to 
any  height  not  exceeding  7  feet ;  the  pressure  being  removed  it  falls 
by  its  own  gravity ;  this  lever  is  also  arranged  so  as  to  stop  the  ham- 
mer in  any  part  of  its  descent,  should  circumstances  render  it  neces- 
sary. Tile  friction  rollers  are  put  in  motion  by  means  of  straps  and 
pulleys,  fly-wheels  being  also  fitted  on  each  strap.  Ibid. 


BIBLIOGRAPHICAL  NOTICE. 


Principles  of  the  Mechanics  of  Machiner?/  and  Engineering,  by 
Julius  Weisbach,  Professor  of  Mechanics  and  JJpplied  Mathe- 
matics, in  the  Royal  Mining  Jicademy  of  Freiburg.  First  J3meri- 
can  Edition.  Edited  by  JVa/ter  B.  Johjison,  Jl.  M.,  Civil  and 
Mining  Engineer.  In  two  volumes;  illustrated  ivith  1 000  engrav- 
ings on  wood.  Vol.  \. —  Theoretical  Mechanics.  Philadelphia: 
Lea  4-  Blanchard,  1848. 

(Forming  the  2d  volume  of  the  Library  of  Illustrated  Scientific  Books.) 

In  our  notice  of  the  first  publication  of  this  series,  Miiller's  Physics, 
we  ventured  to  express  the  hope  that  the  succeeding  volumes  would 
be  more  worthy  of  the  pains  bestowed  upon  their  geiting-up  ;  and  we 
are  gratified  to  find  that  our  hope  was  not  a  vain  one.  The  work, 
whose  title  is  given  above,  appears  to  us,  from  the  hasty  examination 
wliich  we  have  been  able  to  give  it,  in  every  way  worthy  of  being 
recommended  to  our  readers.  It  is,  as  its  title  professes,  a  treatise  on 
Mechanics,  in  especial  reference  to  its  applications  to  Machinery  and 
Engineering.  The  divisions  of  the  subject  are  very  well  arranged, 
and  appear  to  be  treated  of  in  a  very  masterly  manner.  We  fear, 
however,  that  the  mathenjatical  character  of  the  book,  and  the  some- 
times complicated  appearance  of  its  formulae,  may  detract  from  the 
popularity  which  it  deserves.  If  the  numerous  and  beautiful  illustra- 
tions with  which  it  abounds  prevent  this  from  being  the  fact,  it  will 
produce  the  very  desirable  effect  of  familiarizing  our  mechanics  with 
mathematical  notation,  and  thus  the  book  will  do  a  double  benefit  to 
science. 

We  have  not  had  time,  since  the  book  was  laid  upon  our  table,  to 
give  it  the  attentive  study  which  a  work  of  this  kind  requires,  and 
which  this  appears  so  well  to  deserve.  This  we  purpose  to  do  here- 
after. In  the  meantime,  a  cursory  examination  of  it,  authorizes  us  to 
recommend  it  to  students  of  the  science  of  which  it  treats,  as  the  pro- 
duction of  a  gentleman  thoroughly  competent  to  the  task  which  he 
has  undertaken. 

The  additions  and  remarks,  by  the  American  editor,  are  judicious 
and  excellent,  and  the  wood-cuts  are  decidedly  the  finest  specimens 
of  illustration  of  this  kind  that  we  have  ever  seen.  We  hope  soon  to 
see  the  second  volume.  F. 
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Proceedings  of  the  Slated  Meeting,  held  ^Ipril  20th,  184S. 
S.  V.  Merrick,  President,  presiding. 
Present,  44  Members. 
Tlie  following  donations  were  announced  : 
From  Hon.  Jno.  W.  Farrellv,  M.  C,  Washington  City,  D.  C. — 

The  President's  Message  at  the  commencement  of  the  1st  Session,  30ih  Con- 
gress. 
From  Hon.  T.  O.  Edwards,  M.  C,  Washington  City,  D.  C. — 

The  President's  Message  at  the  commencement  oC  the  ist  Session,  oGth  Con- 
gress. 
From  the  Royal  Astronomical  Society  of  London — 

Their  proceedings  for  January  14th,  1848. 
From  the  Apprentices  Library  Company,  of  Philadelphia — 

Their  Annual  Report  lor  the  year  1847. 
From  Hon.  Edmund  Burke,  Cora,  of  Patents,  Washington  City,  D.  C. — 

Catalogue  of  the  Library  of  tne  Patent  Office,  1847. 
From  Hon.  William  Jackson,  Massachusetts — 

Annual  Reports  of  the  Railroad  Corporations  of  the  State  of  Massachusetts, 
for  1847 — Legislative  Document,  No.  26. 
From  Messrs.  Lea  &  Bianchard,  Philadelphia — 

Principles  of  the  Mechanics  of  Machinery  and  Engineering,  by  Julius  Weisbach, 
1st  Am.  ed.,vol.  1—1848. 
From  Richard  C.  Taylor,  Esq.,  Philadelphia — 

Report  of  the  Stockholders  of  the  Dauphin  and  Susquehanna  Coal  Company, 
1848. 
From  Thomas  U.  Walter,  Esq.,  Philadelphia — 

Final  Report  of  the  Building  Committee  of  the  Girard  CoUeje  for  Orphans,  to 
the  Councils  of  the  City  of  Philadelphia,  also  a  Report  to  the  Buildmg  Com- 
mittee, by  T.  U.  Walter,  Architect. 
From  James  S.  Lippincott,  Esq.,  Philadelphia — 

The  Antiquities  of  Rome,  to  which  are  prefixed   two   Essays   concerning  the 

Roman  Learning,  and  the  Roman  Education,  by  David  Kennett. 
The  Teacher:  or  Moral  Influences  employed  in  the  Instruction  and  Government 

of  the  Yonng,  by  Jacob  Abbott. 
The  District  School :  or  National  Education,  by  J.  Orville  Taylor. 
From  Charles  E.  Smith,  Esq. — 
New  York  Legislative  Documents,  viz: 

No.  102,  Annual  Report  of  the  Secretary  of  State,  relative  to  Railroad  Sta- 
tistics, March  4th,  1847. 
No.  132,  Annual  Report  from  the  same,  on  the  same  subject,  March  7th, 
1848. 
From  John  Merrick,  Esq.,  Hallowell,  Maine — 
Specimen  of  Iron  Ore,  from  Dover,  Maine. 

The  reports  from  the  Officers  and  Standing  Committees  were  re- 
ceived. 

On  motion,  it  was — 

Resolved,  That  the  Committee  on  Exhibitions  be,  and  they  are 
hereby  instructed  to  take  the  necessary  steps  to  hold  an  Exhibition 
of  American  Maimfactures,  next  Fall,  agreeably  to  tlieir  recommen- 
dation this  evening. 

On  the  report  of  the  Special  Committee,  appointed  at  tiie  last  meet- 
ing, the  following  resolutions  were  unanunously  adopted,  viz: 
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Resolved,  Tliat  the  members  of  the  Franklin  Institute  have  heard 
with  the  most  profound  sorrow,  that  Dr.  Thomas  P.  Jones,  one  of  the 
earhest  of  their  associates,  departed  tiiis  Ufe  on  the  Eleventh  day  of 
IMarch  last,  after  a  long  career  of  usefulness  in  tlie  walks  of  mechani- 
cal science. 

Resolved,  That  the  services  of  Dr.  Jones,  as  the  founder  and  able 
editor  of  the  Journal  of  the  Institute,  from  the  time  tiie  pubhcation 
of  it  was  commenced  until  his  death,  and  also  for  several  years  as 
the  Professor  of  Natural  Philosophy  and  iNIechanics  in  the  Institution, 
will  ever  be  gratefully  remembered  by  all  who  have  participated  in 
the  labors  and  advantages  of  our  society. 

Resolved.  That  we  sincerely  condole  with  the  family  of  Dr.  Jones, 
in  their  recent  and  irreparable  bereavement,  and  that  a  copy  of  these 
resolutions  be  transmitted  to  them  by  the  corresponding  secretary. 

Communications  on  subjects  connected  with  science  and  the  arts, 
being  called  for  ; 

Mr.  A.  W.  Whitney  exhibited  his  patent  Improved  Wiring  Machine, 
a  description  of  which  will  be  found  at  page  384  of  the  present  num- 
ber of  the  Journal. 

Mr.  Williams  submitted  to  the  inspection  of  the  members  two 
Foot-warmers,  which  present  a  singular  phenomenon.  They  consist 
of  boxes  of  polished  zinc  for  the  purpose  of  containing  hot  water, 
and  are  covered  with  cloth  embossed  in  different  colors,  lined  with 
calico.  The  pattern  embossed  upon  the  cloth  has  imprinted  itself 
upon  the  zinc,  the  metal  being  tarnished  under  the  black,  and  having 
remained  bright  under  the  other  colors. 

Mr.  Cardeza  exhibited  a  rifle  constructed  to  load  at  the  breech,  and 
made  from  his  drawings  in  1846.  The  gun  was  familiar  to  some  of 
the  gentlemen  present,  having  been  used  in  that  year,  in  experiments 
upon  the  explosive  force  of  gun-cotton.  His  reason  for  exhibiting  it 
was,  that  a  patent  for  the  same  thing  had  recently  been  taken  out  by 
a  resident  of  New  York. 

Mr.  Smith  exhibited  a  solution  of  gun-cotton  in  ether,  and  explain- 
ed the  advantages  which  it  has  as  a  dressing  for  wounds.  He  stated 
that  a  carefulniicroscopic  examination  of  it,  showed  no  fibrous  struc- 
ture, and  gave  no  traces  of  the  polarization  of  light,  as  had  been  af- 
firmed. 

Dr.  Rand  presented  to  the  meeting,  a  patient  who  had  been  operat- 
ed on  for  a  cyst  on  the  right  elbow — the  wound  having  been  dressed 
with  the  ethereal  tincture  of  gun-cotton.  It  had  succeeded  admirably 
— and  allowed  such  free  action  of  the  joint  during  the  healing,  that 
the  individual  had  been  able  to  pursue  his  trade,  that  of  a  weaver. 

Prof.  W.  R.  Johnson  stated  that  guttapercha  dissolved  in  chloroform, 
and  gave  a  very  similar  substance  by  evaporation,  which  in  additioii 
to  the  advantages  possessed  by  the  tincture  of  gun-cotton,  was  more 
elastic,  and  therefore  permitted  of  still  freer  motion  without  injury  to 
the  dressing. 

Mr.  Plotts  explained  the  theory  of  his  method  of  rational  arith- 
metic, by  means  of  which  children  could  be  taught  so  as  to  under- 
stand and  explain  every  step  which  they  are  obliged  to  take  in  solv- 
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ing  any  problem  presented.  Mr.  Plotts  exhibited  specimens  of  his 
method  and  illustrated  the  facilities  which  it  gives. 

Mr.  M.  T.  W.  Chandler  called  the  attention  of  the  members  to  a 
very  beautiful  model  of  a  weigh-lock,  on  the  plan  of  Messrs.  Ellicott 
&  Abbott's  platform  scale,  which  is  now  under  examination  by  the 
Committee  on  Science  and  the  Arts.  The  crib  on  which  the  boat 
rests  wliile  being  weighed,  is  sustained  by  rods  which  operate  on  a 
series  of  steelyards,  arranged  longitudinally  on  each  side  of  the  lock. 
From  these  the  strain  is  transferred  by  means  of  a  rocking  shaft,  to 
another  steelyard,  placed  above  the  lock  and  transversely  to  it,  on 
which  the  weighing  is  effected. 

Dr.  Hare  communicated  to  the  society  some  inferences  and  facts 
tending  to  explain  the  contradictory  impressions  which  have  existed 
respecting  the  competency  of  fused  nitre  to  explode  with  water  or 
carbonaceous  combustibles.  As  his  remarks  were  of  great  interest 
and  importance,  and  cannot  be  condensed  within  the  limits  which  we 
have  at  our  disposal  now,  we  refer  our  readers  to  the  next  number  of 
the  Journal,  in  which  they  will  be  given  in  full. 


COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 

Report  on  Lieut.  Stehoagon'' s  Coast  Survey  Soundiyig  JJpparatus. 

The  Committee  on  Science  and  the  Arts,  constituted  by  the  Franklin  Institute  of 
the  State  of  Pennsylvania  for  the  promotion  of  the  Mechanic  Arts,  to  whom 
was  referred  for  examination — The  Gedney  Coast  Survey  Sounding  Apparatus, 
invented  by  Lieut.  H.  S.  Stehvagon  cf  the  United  States  Navy,  Report — 

That  they  have  carefully  examined  this  instrument,  and 
made  several  experimental  trials  with  it  which  have  been  very  satis- 
factory. It  differs  from  the  ordinary  deep  sea  lead,  in  having  a  pro- 
jecting stem  of  iron  fixed  in  the  lower  end,  which  carries  a  conical 
iron  cup  screwed  upon  its  lower  extremity.  A  disk  of  leather  slides 
upon  the  stem  between  the  cup  and  the  end  of  the  lead,  forming  a 
valve  which  rises  when  the  lead  is  passing  down  through  the  water, 
and  allows  the  conical  cup  to  receive  portions  of  the  soil  into  which 
it  penetrates  on  reaching  soundings,  and  falls  upon  the  cup  when  it  is 
drawn  up  so  as  to  preserve  its  contents  from  being  washed  out  as  it 
passes  rapidly  through  the  water.  Upon  unscrewing  the  cup  after  a 
throw  of  the  lead,  a  small  portion  of  the  bottom  soil  is  found  securely 
lodged  within,  having  exactly  its  natural  proportions  of  fine  and  coarse 
particles  unchanged  by  washing. 

The  Committee  has  no  hesitation  in  commending  this  instrument, 
as  much  superior  to  the  ordinary  lead,  both  for  scientific  and  ordinary 
maritime  purposes,  and  its  simplicity  is  such,  that  any  one  capable  of 
using  the  common  lead,  can  use  this  with  equal  facility  and  with  more 
certain  and  satisfactory  results. 

By  order  of  the  Committee. 

William  Hamilton,  xflclu  ary. 
Philadelphia,  Feb.  10,  1S4S. 
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On  Sub-Marine  Foundations;  particularly  the  Screw -pile  and  Moor- 
ings.   By  Mr.  A.  Mitchell,  of  Belfast,  Assoc.  Inst.  C.  E. 

Considering  that  the  entire  subject  of  the  various  sorts  of  piling,  of 
soHd  stone  foimdations,  of  coffer-dams,  of  masses  of  concrete,  and  the 
numerous  modes  adopted  by  ingenious  men  for  overcoming  local  diffi- 
culties, would  occupy  too  much  time,  and  scarcely  possess  novelty, 
the  author  restricted  himself  almost  entirely  to  the  description  of  the 
works  executed  by  him  with  the  screw-pile,  as  that  had  been  chiefly 
employed  for  supporting  structures  on  loose  sand  or  mud  banks, 
wholly  or  partially  covered  by  the  sea,  where  it  had  been  previously 
considered  very  hazardous,  if  not  impracticable,  to  erect  any  perma- 
nent edifice  :  and  in  his  narrative,  he  scrupulously  avoided  all  com- 
parison with  other  modes  of  proceeding,  even  when  they  had  the 
same  object.  The  origin  of  the  screw-pile  was  the  screw-mooring, 
which  was  designed  for  the  purpose  of  obtaining,  for  an  especial  pur- 
pose, a  greater  holding  power  than  was  possessed  by  either  the  ordi- 
nary pile  or  any  of  the  usual  mooring-anchors,  or  blocks,  of  however 
large  dimensions.  It  was  proved  by  experiment,  that  if  a  screw,  with 
a  broad  spiral  flanch,  were  fixed  upon  a  spindle,  and  forcibly  propel- 
led by  rotary  motion  to  a  certain  depth  into  the  ground,  an  enormous 
force  would  be  required  to  extract  it  by  direct  tension;  and  that  the 
power  employed  must  be  sufficient  to  drag  up  a  mass  of  earth  of  the 
form  of  the  frustrum  of  a  cone  reversed — the  base  being  at  the  sur- 
VoL.XV.— 3rd  Sbribs.— No.  6.— Jure,  1848.  35 
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face  of  the  ground,  and  the  section  of  the  apex  being  equal  to  the 
diameter  of  the  screw.  The  extent  of  the  resisting  mass  must,  of 
course,  depend  upon  the  natural  tenacity  o\  the  soil.  Even  in  this 
reasoning,  it  must  be  evident  that  a  vertical  force  was  calculated  upon; 
hut  as,  practically,  that  seldom  if  ever  occurred,  the  angle  of  tension 
and  the  curve  of  the  buoy-cable  again  gave  the  moorings  greater 
power.  This  was  found  to  be  correct  in  practice,  and  the  application 
of  the  moorings  became  very  extensive.  An  arrangement  was  made 
with  the  port  of  Newcastle-on-Tyne,  by  which,  for  the  sum  of  2500/, 
the  right  of  fixing  these  moorings  in  the  Tyne  was  given  ;  and  Mr. 
Brookes,  the  engineer,  showed  that  last  year,  whilst  in  the  neighbor- 
ing port,  damage  was  done  to  the  shipping  to  the  extent  of  nearly 
50,000/.,  no  injury  was  sustained  in  tlie  Tyne,  entirely  owing  to  the 
sound  holding  of  Mitchell's  screw-pile  moorings  It  naturally  occur- 
red to  Mr.  Mitchell,  that  the  same  means  of  resistance  to  downward 
pressure  might  be  used  ;  and  he  proposed  to  apply  it  for  the  founda- 
tions of  lighthouses,  beacons,  and  otlier  structures,  which,  for  maritime 
purposes,  it  might  be  desirable  lo  place  upon  sand  and  mud  baiiks, 
where  hitherto  it  liad  been  considered  impracticable  to  place  any  per- 
manent edifice.  In  the  year  1S3S,  a  plan  for  a  structure  of  this  na- 
ture lor  a  lighthouse,  on  the  Maplin  Sand,  at  the  mouth  of  the  Than)es, 
was  laid  before  the  corporation  of  the  Trinity  House,  supported  by 
the  opinion  of  James  Walker,  Esq.,  their  engineer.  The  nine  iron 
piles,  5  inches  diameter,  with  screws  4  feet  diameter,  were  according- 
ly driven  22  feet  deep  into  the  mud,  and,  with  proper  precaution,  they 
were  allowed  to  stand  for  two  years  before  any  edifice  was  placed 
upon  them.  The  lighthouse  was  subsequently  constructed,  and,  as 
was  testified  by  Mr.  Walker,  had  stood  perfectly  until  the  present 
time.  Pending  this  probation,  it  was  determined  to  erect  a  lighthouse 
to  point  out  the  entrance  to  the  harbor  of  Fleetwood- on-Wyre,  and 
under  the  advice  of  Captain  Denham,  R.  N.,  the  screw-piles  were 
adopted.  The  spot  fixed  on  was  the  point  of  a  bank  of  loose  sand, 
about  two  miles  from  the  shore  ;  seven  iron  piles,  with  screws  of  3  ft. 
diameter,  were  forced  about  16  feet  into  the  bank,  and  upon  them 
timber  supports  48  feet  iu  vertical  height  were  fixed  lo  carry  the  house 
and  lanthorn.  This  structure  was  completed  in  six  months,  and  was 
perfectly  successful,  never  having  required  any  repairs  to  the  present 
time.  A  similar  lighthouse  was  erected  near  Belfast;  and  since  then 
several  others,  with  a  great  number  of  beacons,  have  been  fixed  in 
situations  heretofore  deemed  impracticable. 

A  project  was  started  by  the  Earl  of  Courtown,  in  the  year  1847, 
for  adding  to  the  length  of  the  pier  at  the  Harbor  of  Courtown,  on  the 
coast  of  Wexford,  which  had  proved  an  entire  failure,  from  the  chan- 
nel between  the  solid  pier  being  continually  cholced  up  with  sand. 
Iron  piles,  with  screws  of  2  feet  diameter,  to  be  driven  from  11  feet 
to  15  feet  into  the  sand,  and  blue  clay,  were  decided  to  be  used  in 
order  to  form  an  open  jetty  through  which  the  sand  could  be  washed 
by  the  current,  and  the  platform  would  be  used  for  loading  and  dis- 
charging the  sliipping.  The  surf  was  so  heavy  on  the  coast  that  the 
usual  barges  or  floating  rafts  could  not  be  used  for  putting  the  piles 
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down — so  an  ingenious  plan  was  designed  by  Mr.  Mitchell,  for  pro- 
jecting a  stage  forward  from  the  soHd  part,  rigging  a  large  grooved 
wheel  upon  the  top  of  the  pile,  passing  an  endless  rope-band  around 
it,  and  round  a  pulley  fixed  150  feet  back,  and  then,  by  a  number  of 
men  hauling  upon  the  band,  a  rotary  motion  was  communicated  to 
the  pile,  which  screwed  it  down  very  fast.  By  these  means  one  bay 
of  tiie  pier,  17  feet  long,  was  finished  daily,  even  in  very  rougii 
weather.  The  entire  length  of  the  jetty  was  260  feet,  its  breadth 
IS  feet,  with  a  cross-head  54  feet  long,  with  landing  stages  at  each 
end,  and  two  lines  of  railway  throughout.  The  entire  cost  of  this 
extension  was  4150/.,  or  ab<Mit  47/.  10s,  per  lineal  yard — an  extreme- 
ly small  sum  compared  with  the  cost  of  stone  piers  ;  but  even  that 
was  more  than  the  expense  would  be  now,  as  the  system  of  work  is 
better  understood,  and  materials  are  now  cheaper.  The  account  of 
the  difficulties  incurred  in  the  execution  of  these  works  was  most  in- 
teresting, and  ample  testimony  was  borne  by  engineers  of  eminence, 
and  men  whose  maritime  experience  gave  weight  to  their  opinion,  of 
(he  superiority  of  Mr,  Mitchell's  screw-piles  and  moorings  over  every 
other  system  for  holding  buoys  or  for  supporting  beacons  and  light- 
houses, and  their  use  was  suggested  for  the  foundation  of  bridges, 
viaducts,  and  numerous  railway  and  other  works,  as  well  as  a  multi- 
plicity of  applications  which  had  not  hitherto  been  thought  of. 

Mr,  \V.  A.  Brookes  gave  an  account  of  the  method  of  laying  down 
the  moorings  at  Newcastle-on-Tyne,  under  his  directions.  A  heavy 
chain,  formed  of  3i  inch  round  iron,  in  links  of  3  feet  long  each,  was 
slretclied  along  the  bed  of  (he  river,  in  the  direction  of  the  current. 
To  this  chain  beneath  each  tier,  was  attached  a  2^  inch  mooring-chain, 
fixed  to  the  head  of  a  screw  mooring  ;  another  screw  being  also  placed 
beneath  each  tier,  and  driven  down  between  10  and  20  feet  into  the 
clay,  and  sometimes  full  a  foot  into  the  shale  rock.  The  screws  were 
4  feet  in  diameter,  and  were  placed  in  depths  varying  from  15  feet  to 
24  feet  at  low-water  spring  tides.  They  were  screwed  down  to  the 
depth  of  15  feet  in  an  hour  and  a  half,  and  sometimes  21  feet  in  two 
hours.  Each  mooring-screw  was  intended  to  have  borne  the  strain 
of  four  heavy  ships  ;  but,  during  th.e  last  winter,  the  port  was  so 
crowded,  that  more  than  double  the  proper  number  of  vessels  were 
moored  upon  each  :  and  yet  there  were  no  signs  of  weakness  ;  and 
whilst  nearly  30,000/.  of  damage  was  done  at  Sunderland,  durnig  a 
heavy  storm,  no  casualties  occurred  at  Newcastle,  which  Mr.  Brooks 
stated  was  entirely  owing  to  the  sound  holding  of  the  screw  moor- 
ings. He  argued,  therefore,  that  the  small  sum  of  2500/.,  paid  by  the 
liarbor  commission  of  Newcastle  for  the  right  to  put  down  these  moor- 
ings, was  a  very  wise  expenditure, 

Mr.  T.  Smith,  Pilot  Master  of  the  Port  of  Shields,  corroborated  Mr. 
Brooks's  statement. 

Captain  Washmgton,  R.  N.,  had,  in  the  course  of  his  surveying 
duties,  seen  the  screw  moorings  in  almost  every  position,  and  had 
heard  lliem  universally  eulogized,  as  being  the  best  and  safest  moor- 
ings hitherto  known.  He  strongly  recommended  their  employment. 
He  had  also  examined  carefully  the  screw-pile  lighthouses,  and  had 
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every  reason  to  be  satisfied  with  them,  as  affording  a  means  of  plac- 
ing Hghthouses  and  beacons  where  they  were  before  impracticable, 
and  eiutbling  floating  lights  to  be  generally  superseded  by  fixed 
ligiits,  which  latter  he  proved,  from  documentary  evidence,  to  be  one- 
ihird  less  annual  cost  than  the  former,  and  certainly  more  useful  to 
sailors;  for,  in  spite  of  ail  the  care,  attention,  and  even  lavish  expen- 
diture of  the  Trinity  Board  to  moor  the  lightships  securely,  they  did 
go  adrift  just  at  the  time  when  they  were  most  required.  He,  there- 
fore, advocated  fixed  lights  in  erery  situation  where  a  foundation  could 
be  obtained  ;  and  he  believed  that,  with  the  screw-pile,  there  were 
scarcely  any  situations  where  this  could  not  be  accomplished. 

Messrs.  Walker,  Cubitt,  Rennie,  Murray,  Moorson,  Mitchell,  Scott, 
Russell,  and  others,  took  part  in  the  discussion,  adducing  instances  of 
the  efficacy  of  the  moorings  and  the  piles,  and  of  their  applicability 
to  numerous  engineering  works,  for  which  they  expressed  their  inten- 
tion of  employing  them.  The  high  price  hitherto  charged  for  tiie 
right  of  using  them  had  somewhat  retarded  their  general  introduction; 
but  ii  was  explained,  that  Mr.  Mitchell  had  feared  to  entrust  to  others 
the  fixing  of  them,  lest  a  failure  might  ensue  before  his  system  was 
perfected,  which,  however,  he  now  thought  it  was.  Now,  however, 
as  the  right  of  granting  licenses  for  their  use  was  transferred  to  men 
of  business  who  had  purchased  it,  there  was  no  doubt  of  their  being 
brought  within  the  reach  of  every  application. — Proceed.  Inst,  of  Civ. 
Eng.  Civ.  Eng.  &  Arch.  Journ. 


Remarks  on  the  Formation  of  the   Entrances  to  Docks,  situated 
upon  a  Tideway.     By  Mr.  J.  B.  Redman,  M.  Inst.  C.  E. 

After  illustrating  the  subject  by  the  example  of  the  position  and 
direction  of  all  the  principal  dock  entrances  on  the  borders  of  the 
Thames  in  the  port  of  London — showing  that  the  variation  in  the 
opinions  and  practice  of  engineers  had  been  very  great — the  paper 
detailed  the  ordmary  methods  of  docking  and  undocking  ships,  and 
the  precautions  to  be  taken  in  constructing  entrances,  which  should  be 
best  adapted  for  facilitating  these  operations  ;  and,  although  it  was 
difficult  to  lay  down  any  positive  rules  upon  the  subject,  as  the  engi- 
neer must,  in  almost  every  case,  be  guided  by  local  circumstances,  yet 
in  ordinary  cases  the  following  general  rules  were  recommended  : — 
For  graving  docks,  an  angle  of  about  45°,  pointing  up  the  stream  ;  for 
wet  docks,  an  angle  of  about  60°,  in  the  same  direction  ;  and  a  nght 
angle,  with  the  stream,  for  building  ships.  These,  it  was  believed, 
would  be  generally  found  the  most  available. 

In  the  discussion  upon  Mr.  Redman's  paper,  the  merits  and  defects 
of  the  several  dock  entrances  in  the  Thames  and  in  other  situations 
■were  examined,  and  the  general  result  appeared  to  be,  that  although 
the  engineer  must  be  guided  by  local  circumstances,  yet,  that  in  situa- 
tions where  the  river  was  sufficiently  wide,  and  the  position  of  the 
land  permitted,  an  acute  angle  pointing  up  the  stream,  was  the  best 
for  dockins  vessels  with  the  flood — that  the  reverse  would  be  best  for 
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isndocking  ships.  In  ordinary  widths  of  rivers,  therefore,  the  end 
would  be  attained  by  forming  a  bay  sufficiently  deep  to  render  the 
water  still  in  front  of  the  dock,  the  wing  walls  being  so  much  splayed 
as  virtually  to  give  the  directions  up  and  down  the  stream  as  circum- 
stances required.  The  peculiar  positions  of  the  docks  at  Ipswich,  by 
Mr.  Palmer,  the  alterations  of  the  Duke's  Dock  at  Liverpool,  by  Mr. 
Cubitt,  and  other  cases,  were  sustained  in  support  of  the  arguments 
of  the  speakers,  who  all  united  in  praising  the  industry  and  talent  of 
Mr.  Re(Jman,  in  bringing  forward  the  subject  in  the  complete  manner 
he  liad  done. — Ibid.  Ibid. 


*.Sn  Account  of  tlie  Effect  of  the  Sto?-m  of  the  6lh  of  December, 
1847,  o)i  the  Coast  near  Edinburgh,  as  illustruling  the  Princi- 
ples of  the  Construction  of  Sea  Defences.  Bif  W.  J.  M.  Rankine. 

The  principle  example  given  was  the  sea  wall  of  the  Leith  branch 
of  the  Edinburgh  and  Dalkeith  Railway,  built  by  the  author  in  the  year 
1837,  from  Mr.  Walker's  designs.  Just  after  it  was  completed,  a  vio- 
lent storm  occurred,  which  injured  almost  every  similar  work  within 
its  range,  but  produced  no  ill  effect  upon  that  structure.  On  the  6th 
of  December  1847,  a  still  more  violent  storm  occurred,  which  did  great 
damage  all  around,  but  the  railway  wall  still  escaped  without  injury. 
The  total  length  of  the  wall  was  about  750  yards;  its  height  was  ISj 
fee-t  above  the  beach  at  the  highest  point,  diminishing  to  about  6  feet 
at  the  ends.  The  height  of  the  top  was  4  feet  above  equinoctial 
spring  tide  level.  Its  least  thickness  was  5  feet  and  its  greatest  10  ft.; 
the  back  was  vertical,  but  the  face  had  an  inclination  at  the  lower 
part  of  5  inches  in  the  foot,  gradually  becoming  curved  as  it  rose  up- 
wards, until  at  the  top  it  overhung  slightly.  The  foundation  course 
was  composed  of  large  tiat  stones,  laid  horizontally  4  feet  below  the 
surface  of  the  beach,  upon  a  stratum  of  fine  sand  and  gravel,  firm 
when  dry,  but  movable  when  wet.  The  face  was  of  hammer-dressed 
ashlar,  about  2  feet  thick;  the  back  of  rubble,  IS  inches  thick.  Tiie 
interior  was  filled  with  concrete.  The  coping  was  composed  of  stones 
each  weighing  about  half  a  ton,  connected  by  means  of  cast-iion 
dowels.  The  stone  used  was  Craiglieth  sandstone.  The  face-joints 
were  laid  in  cement  for  a  depth  of  4  inches.  The  foundation  was 
protected  by  a  pitching  of  trap  boulders,  laid  on  the  natural  level  of 
the  beach.  Tliey  were  partially  disturbed  by  the  storm  referred  to, 
and  the  author  ascribed  this  to  their  weight  being  insufficient  to  resist 
the  vertical  oscillation  of  the  waves. 

The  second  example  was  a  vertical  sea  wall  near  Trinity,  the  foun- 
dation of  which  was  protected  by  a  dry  stone  bulwark  sloping  at 
angles  of  from  30°  to  40°.  Tiie  wall  was  injured  by  the  storm,  but 
the  pitching  was  breached  at  several  points. 

The  third  example  was  another  wall  near  Trinity,  of  a  hyperbolic 
section.  The  lowei  part  had  a  slope  built  dry  up  to  a  little  below 
liigh-water  mark.  At  this  point  there  was  a  sharp  curve,  and  the 
upper  part  was  nearly  vertical,  and  laid  in  mortar.     The  waves  ex- 
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tracted  the  stones  of  the  curved  portion,  and  the  upper  part,  being 
undermined,  was  destroyed  to  a  great  extent. 

The  last  example  was  the  bulwark  of  the  Grantou  line,  the  lower 
part  of  which  sloped  at  about  20°;  the  upper  portion  was  curved, 
and  was  covered  by  a  heavy  projecting  string-course  and  parapet.  It 
was  built  dry,  and  the  stones  of  the  lower  part  weighed  not  less  than 
half  a  ton  each.  This  bulwark  suffered  damage  to  a  slight  extent  on 
its  upper  portion. 

These  examples  were  stated  to  confirm  the  following  principles  : — 
That  the  principal  action  of  the  waves  in  front  of  a  sea  wall  was  a 
vertical  oscillation,  produced  by  the  combination  of  the  direct  and  the 
reflected  waves;  that  a  sloping  bulwark  gave  rise  to  a  sloping  oscilla- 
tion, tending  to  overturn  any  portion  which  projected  above  the  line 
of  slope ;  that  where  the  strength  of  a  sea  wall  depended  on  the  pres- 
sure of  the  superincumbent  masonry,  and  the  adhesion  of  mortar  and 
cement,  the  position  of  greatest  stability  was  vertical  ;  and  that  when 
the  strength  depended  on  the  weight  of  the  individual  stones,  the 
position  of  greatest  stability  was  a  very  flat  slope. 

In  the  discussion  which  ensued,  instances  were  adduced  of  the  dura- 
tion of  vertical  walls  under  the  attacks  of  heavy  seas,  and,  on  the 
other  hand,  of  their  destruction  when  flat  slopes  had  effectually  resist- 
ed the  waves  ;  and  it  was  agreed  that  in  this,  as  in  all  other  cases  of 
engineering,  no  empirical  rules  should  be  laid  down,  but  that  the  skill 
of  the  engineer  should  be  exerted  to  adopt  such  forms  of  construction 
as  were  best  adapted  to  the  locality  and  the  circumstances. — Ibid. 

Ibid. 

Description  of  the  Tubular  Bridge  to  convey  the  Chester  and  Holy- 
head line  of  Railway  over  the  river  Conway. 

As  this  bridge  which  is  constructed  to  carry  the  Chester  and  Holy- 
head line  of  Railway  over  the  River  Conway,  is  a  unique  example  of 
engineering  skill,  we  purpose  giving  a  brief  description  of  its  nature, 
and  of  the  effort  made  to  raise  it  to  its  ultimate  destination. 

The  idea  furnished  by  the  word  "tube,"  gives  no  idea  of  its  form, 
inasmuch  as  that  is  suggestive  of  a  circularly-formed  tunnel,  whereas 
in  fact,  the  bridge  rather  resembles  a  huge  chest,  such  an  one  as  the 
genii  of  the  Eastern  romances  might  be  supposed  to  fabricate. 

The  Tube  is  made  of  wrought-iron  plates,  varying  in  thickness  from 
i  inch  to  1  inch,  rivetted  together,  strengthened  by  T  irons;  and,  to 
give  additional  strength  to  the  whole,  a  series  of  cells  is  formed  at  the 
top  and  at  the  bottom  of  the  tube,  between  an  inner  ceiling  and  floor 
and  the  exterior  plates.  It  is  to  be  observed  that  T  irons  strengthen 
the  top  and  sides,  and  the  iron  plates  which  form  the  cells  are  rivetted 
and  held  in  their  places  by  angle  irons.  The  upper  cells,  eight  in 
number,  in  the  transverse  section,  are  nearly  square,  being  1  foot  9 
inches  high,  and  1  foot  S^  wide.  The  lower  cells,  six  in  number,  are 
2  feet  32  inches  wide,  by  1  foot  9  inches  high.  The  space  between 
wall  and  wall,  if  we  may  so  speak,  of  the  tube,  is  14  feet,  and  the 
height  of  the  whole,  inclusive  of  the  cells,  is  22  feet  3|  inches  at  the 
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ends,  and  25  feet  6  inches  at  the  centre  The  total  length  of  the  tube 
is  412  feet.  One  end  of  the  tube  will  be  fixed  to  the  masonry  of  the 
pier,  but  the  other  end  will  be  so  arranged  as  to  allow  for  tlie  expan- 
sion of  the  metal  by  the  action  of  atmospheric  variations,  and  will 
therefore  rest  upon  eleven  rollers  of  iron,  running  on  a  bed  plate  ; 
and,  that  the  whole  weight  of  the  tube  may  not  be  carried  by  these 
rollers,  six  girders  are  carried  over  the  tube  and  rivetted  to  the  upper 
parts  of  the  sides  of  the  tube,  and  these  side  portions  rest  upon  12 
balls  of  gun  metal  running  in  grooves,  which  are  fixed  to  iron  beams 
let  into  the  masonry. 

The  machinery  for  raising  this  stupendous  piece  of  iron-work  con- 
sists of  two  hydraulic  rams,  one  at  either  pier.  The  rams  are  fixed 
on  massive  bearing  girders,  which  are  firmly  bedded  in  the  masonry 
of  the  piers.  There  is  a  bearing  girder,  and  another  iron  girder  is 
fixed  into  the  piers  about  IS  feet  above  the  bearing  girder  ;  and  into 
this  the  guide  rods  from  the  press,  to  steady  the  cross-head  when  in 
action,  are  fastened.  The  screws  of  the  clams  or  vices  for  clipping 
the  chains,  are  turned  by  wheels,  the  upper  clams  being  used  for 
"clipping,"  or  holding  fast,  whilst  the  ram  is  rising  and  lifting  the 
chains,  and  the  lower  ones,  after  the  ram  has  risen,  to  hold  the  chains 
in  their  places,  and  prevent  them  from  slipping,  whilst  the  cross-head 
comes  down  to  take  a  fresh  lift.  The  chains  are  of  wrought  iron,  each 
link  six  feet  in  length  from  centre  to  centre  of  pin-holes;  and  they  have 
shoulders  at  the  end  of  the  links,  into  which  the  clams  fit  when  closed, 
and  thus  they  are  effectually  prevented  from  slipping  down.  The  sides 
of  the  clams,  or  vices,  being  moved  by  right  and  left  screws,  they  re- 
quire but  one  man  to  each  pair  of  wheels  to  open  or  close  them.  At 
each  lilt  the  tube  is  raised  six  feet.  The  cylinder,  within  which  the 
ram  works,  is  3  feet  \h  inches  in  diameter, outside  measure;  and  tlie 
hollow  for  the  ram  is  1  foot  8  inches  in  diameter. 

The  cross-head  is  9  feet  10  inches  wide,  and  2  feet  5\  inches  deep; 
the  apertures  for  the  guide-rods  are  6  inches  in  diameter,  and  those 
for  the  chains  are  2  feet  1  inch  long,  by  1  toot  \h  inch  v.'ide.  The 
guide-rods  are  11  feet  3^  inches  long  between  the  cylinder  of  the  ram 
and  the  cross-head. 

The  case  of  the  cylinder  is  not  square  in  plan,  but  is  longer  than 
broad,  being  5  feet  2  inches  in  length,  by  3  ilset  9  inches  in  width  ; 
and  strong  ribs  spring  from  the  corners  and  longest  sides  to  strengthen 
it. 

The  space  allowed  for  water  is  very;iarrow  all  round  the  ram,  and 
there  is  a  deep  collar  at  the  top  of  the  cylinder,  at  which  part  the  space 
for  water  is  stopped,  and  a  water-tight  joint  is  formed  by  means  of  a 
leather  packing  in  it. 

The  aperture  for  the  entrance  of  the  water  into  the  cylinder  is  bored 
through  tiie  collar,  and  is  only  three-eighths  of  an  inch  in  diiimeter; 
and  the  quantity  of  water  each  cylinder  will  hold  is  loQ  gallons. 

Each  press,  being  18  inches  diameter,  equals  324  circular  inches; 
and,  being  worked  under  a  pressure  of  3  tons  per  inch,  will  lift  972 
tons  ;  but  it  is  calculated  they  would  bear  four  tons  per  inch,  and  be 
capable  of  supporting  the  enormous  weight  of  1296  tons.     The  Con- 
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way  tube  is  about  1300  tons  weight,  and  each  ram,  therefore,  has  to 
lift  but  650  tons. 

The  waier  is  forced  into  the  cyhnders  by  means  of  steam  engines 
fixed  between  the  vacant  piers,  on  which  the  second  tube  will  ere  long 
be  placed.  The  engines  are  on  the  liigh-pressnre  principle,  with  the  cy- 
linder placed  horizontally.  The  piston-rod  passes  through  stuffing- 
boxes  at  each  end  of  the  cylinder ;  a  cross-head  is  connected  to  the 
piston-rod,  giving  motion,  by  side  rods  and  cranks,  to  two  fly-wlieels, 
one  placed  on  each  side  of  the  engine!  Into  tlie  piston-rod,  at  each 
end,  the  plungers  of  the  forcing  pumps  are  fixed,  liaving  a  stroke 
equal  to  the  stroke  of  the  steam  piston.  The  steam  piston  is  17  inches 
in  diameter;  the  plunger  of  the  pumps  IJg-  inch  diameter;  and  the 
length  of  the  stroke  is  16  inches.  The  boilers  are  on  the  tubular 
principle,  somewhat  hke  those  of  the  locomotive  engine,  but  without 
circular  fire-places.  The  whole  being  very  portable,  is  fixed  on  a 
frame-work  of  wood  with  very  little  trouble. 

On  the  6th  ult.  the  labor  of  raising  this  vast  tube  was  very  nearly 
accomplished.  The  tube,  which  at  first  was  resting  on  part  of  the 
platform  on  which  it  was  built,  was  raised  eight  inches  by  pump- 
ing the  water  out  of  the  pontoons,  whidi  had  been  placed  under  it. 
At  about  eleven  (the  tide  still  on  the  flow)  the  whole  fabric  was  got 
imder  weigh,  and  slowly  drawn  down  by  means  of  hawsers  attached 
to  various  convenient  places,  and  worked  by  capstans,  until  it  arrived 
within  a  few  feet  of  its  proper  position  at  the  north  side,  and  in  its 
right  position  at  the  south,  or  Conway  side,  when,  owing  to  the  pon- 
toons on  that  side  touching  the  bottom,  it  could  be  got  no  farther,  and 
the  tide  receding,  the  tube  was  left  unsupported  on  the  two  temporary 
stone-beds,  built  inside  the  abutments.  With  this  single,  and,  indeed, 
trivial,  exception,  the  whole  operation  was  performed  in  a  most  satis- 
factory manner. 

The  tube  was  floated  to  the  piers  on  six  huge  pontoons,  three  at 
either  end,  constructed  near  the  spot  where  the  tube  was  erected.  The 
pontoons  are  100  feet  in  length,  25  feet  in  width,  and  10  feet  high. 

The  pontoons  were  floated  under  the  platform  on  which  the  tube 
rested  at  low  water  ;  and  the  piles  supporting  the  platform  being  taken 
away,  the  whole  mass  of  the  tube  rested  upon  two  stone  piers,  tem- 
porarily erected  at  eitlier  end  for  that  pur[)ose;  but  as  the  tide  rose, 
the  pontoons  lifted  the  tube  from  these  piers,  and  transported  it  to  the 
shelf  prepared  for  it  below  the  presses  on  the  permanent  piers.  Tiie 
tube  bridge  floated  with  the  greatest  ease,  and  not  submersing  the  6 
pontoons  on  which  it  rested  (three  at  either  end)  to  within  at  least  3  ft. 
of  their  decks.  The  precautions  taken  by  Captain  Claxton,  R.  N.,  to 
whose  sole  direction  the  transporting  of  this  enormous  mass  was  com- 
mitted, were  contrived  to  keep  the  machine  susj)ended  over  its  fixed 
piers,  to  await,  as  it  were,  the  decision  of  the  engineer  as  to  whether 
the  perilous  step  of  launching  into  the  deep  (for  the  river  is  12  fms. 
at  low  water)  siiould  be  proceeded  with  ;  or  whether  the  valves  should 
be  lifted,  and  the  tube  dropped,  as  it  were,  again  in  place,  upon  its 
piers,  many  circumstances  appearing  to  bear  upon  that  deiermniation 
— the  strength  of  the  current,  tlie  height  to  which  the  tide  promised 
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by  its  comparative  rising,  and  the  strength  of  the  wind.  The  tide 
however,  appeared  to  slaci\,  and  the  resolution  was  Ibrmed,  for  the 
chains  and  ropes  were  hove  upon,  and  in  ten  mUnites  it  iiad  passed 
the  first  rnbicon — gradually,  but  steadily,  it  approached  the  site  in- 
tended for  it.  In  liie  pontoons,  three  enormous  masses  of  timber,  95  ft. 
long  by  25  ft.  wide,  and  S  ft.  deep,  bound  together  with  powerful 
^rabs,  worked  by  44  men,  hove  upon  the  chains,  which  had  previous- 
ly been  tightened  up  by  a  large  crab,  at  which  a  dozen  or  more  men 
strained  with  their  utmost  efforts  at  either  end  on  shore — one  end  of 
each  chain  being  fixed  at  the  piers  of  the  suspension  bridge,  while  the 
other  ends  were  fast  to  the  crabs,  on  the  opposite  side  of  the  river ;  on 
these  chains  the  pontoons  appeared  to  traverse.  The  western,  or 
Conway  end,  was  pointed  first,  but  did  not  come  quite  home  after- 
wards. The  eastern,  or  Chester  end,  was  dropt  in  after,  or  while  the 
ebb  was  making,  but  before  it  reached,  by  about  a  dozen  feet,  the 
exact  berth,  it  took  the  mason  work,  and  no  effort  could  disengage  it. 
Nevertheless,  it  was  over  its  bed,  sufficiently  to  be  landed  and  bedded 
up  with  timber  previously  prepared  from  a  lower  bed,  which  had  been 
provided  in  case  the  tide  should  tall  before  the  upper  bed  could  be 
reached.  The  most  extraordinary  efforts  were  made,  with  screws  and 
tackles,  no  less  than  four  of  which  latter  were  at  one  time  applied, 
besides  the  Cliester  side  crab,  manned  by  sixty  people,  while  the  tide 
was  falling,  to  overcome  the  obstacle;  but  they  appeared  to  be  inef- 
fectual, and  Captain  Claxton  gave  orders  for  bedding  up,  which  was 
speedily  accomplislied.  The  barges  were  then  sunk  a  little,  and  the 
fabric  rested  very  near  the  hydraulic  presses  which  are  to  be  used  in 
raising  it.  Three  steamers  were  in  attendance  below  the  bridge,  two 
full  of^  company,  and  a  great  number  of  boats  plied  with  their  freights 
on  the  river.  The  way  in  which,  in  a  tideway  never  really  still,  this 
enormous  structure  was  placed  upon  its  bed,  reflects  the  greatest  cre- 
dit on  all  concerned,  down  to  the  lowest  laborers.  All  seemed  to  be 
excited  and  actuated  by  the  liveliest  desire  for  success.  We  were  told 
that  eighty  men  were  in  each  set  of  pontoons — one  set  commanded 
by  Captain  Dunce,  R.  N.,  an  assistant  of  Mr.  Brunei,  and  the  other 
set  by  Lieutenant  Biatchly,  R.  N. ;  the  crews  under  them,  performing 
the  principal  work,  being  sailors  from  the  Home  of  Liverpool,  of  whose 
admirable  conduct  in  Conway  we  heard  iiigh  encomiums.  In  the 
tube,  attending  the  liawsers,  were  the  officers  and  some  of  the  crew 
of  the  Great  Britain.  On  the  top,  on  the  ('onway  side,  Mr.  Fair- 
bairn,  of  Manchester,  had  the  direction  ;  and,  on  the  Chester  side, 
Lieut.  Glenny,  R.  N.  The  great  difficulty  to  be  overcome  was  appa- 
rent— the  space  to  play  in;  for,  on  the  Conway  side,  it  wants  nine 
inches,  by  actual  admeasurement  of  our  correspondent,  of  being  home, 
or  in  place;  while  on  the  Chester  side,  it  is  fairly  jambed  against  the 
masonry,  so,  that,  in  fact,  there  were  barely  9  inches  free  in  400  feet. 
No  sooner  had  the  tide  fallen  sutficienlly,  than  the  obstacle  to  the 
exact  fixing  in  position  became  apparent  to  all.  The  inner  pontoon 
was  hutting  at  its  end  against  and  partly  upon  a  rock.  It  took  the 
ground  which  had  been  blasted  away  from  the  solid  rock — in  conse- 
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quence  of  having  got  a  little  twisted  previously  to  starting,  we  were 
assured,  full  4  feet. 

Since  writing  the  above  description,  we  have  the  gratification  of 
announcing  that  the  tubular  bridge  has  been  safely  lodged  in  its  proper 
position  on  the  lower  piers  of  masonry — and  is  now  most  adnjirably 
adjusted  for  the  attachment  of  the  chains,  by  which  it  will  be  lifted 
into  its  permanent  resting-place.  The  tube  was  again  floated  by  means 
of  the  pontoons,  in  the  presence  of  Mr.  Stephenson,  Mr.  Fairbairn, 
Captain  Claxton,  and  the  other  engineers  and  nautical  gentlemen  who 
have  throughout  directed  the  operations.  Both  Mr.  Stephenson  and 
Mr.  Fairbairn  have  been  incessantly  occupied  at  Conway  since  the 
commencement  of  the  operations  ;  and  we  may  safely  congratulate 
both  those  gentlen:ien,  and  ihe  profession  generally,  on  this  successful 
accomplishment  of  the  greatest  engineering  tritunph  ever  attempted. 
It  is  expected  that  the  line  of  railway  will  be  opened  from  Chester  to 
Bangor  in  the  course  of  the  ensuing  month.  London  Artizan. 


Gauge-pipe,  or  %S.pparatusfor  Measuring  the  Constant  or  Variable 
Product  of  a  Flow  of  footer,  during  any  given  time. 

A  report  from  Messrs.  Poncelet,  Piobert,  and  Morin,  reporter, — 
a  committee  of  the  French  Academy  of  Sciences,  appointed  on  a  me- 
moir relative  to  this  subject  by  M.  A.  Lapointe,  is  contained  in  the 
<'  Comptes  liendus^'  of  November  2,  1847.  The  importance  of  this 
subject,  in  the  application  of  water  as  a  moving  power  for  machinery, 
or  other  practical  purposes,  will  be  understood  by  all  who  are  aware 
of  the  difficulty  of  ascertaining,  witli  the  requisite  degree  of  precision, 
the  quantity  of  water  expended  under  variable  circumstances,  during 
a  given  period  of  time.  The  different  results  produced  by  a  particu- 
lar arrangement  of  the  apertures;  a  cliange  of  rapidity  in  the  revo- 
lutions of  the  wlieels  ;  a  variation  of  the  level  in  the  head  and  fall  ; 
and  other  raoditying  causes, — are  such  as  to  show  that  it  is  by  no 
means  easy  exactly  to  appreciate  them  in  experiments  upon  the  elTect 
of  water  power. 

An  apparatus  which  would,  by  the  mere  inspection  of  an  index,  and 
the  application  of  a  simple  form  of  calculation,  give  at  once  the  quan- 
tity of  water  flowing  through  a  known  orifice,  in  a  given  lime,  would 
be  a  contrivance  of  great  utility  to  engineers  and  others  charged  with, 
or  interested  in,  the  application  of  hydraulic  science  to  ascertain  prac- 
tical effects.  Many  attempts  have  been  made  to  solve  this  problem, 
most  of  which  have  been  directed  to  the  determination  of  the  mean 
velocity  of  the  fluid  in  a  section  of  known  surface,  thence  deducing 
the  volume  of  the  flow.  M.  Lapointe  proposes  to  ascertain  imme- 
diately, and  without  other  measurement  than  the  inspection  of  an 
index,  the  quantity  of  water  flowing  through  any  aperture,  and  under 
all  circumstances. 

According  to  the  description  given  by  the  committee,  the  appara- 
tus used  by  him  consisted  of  a  cylindrical  pipe,  furnished  with  a  little 
wheel  with  lielicoid  wings,  the  axis  of  wliich  corresponded  with  that 
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of  the  pipe,  and  which  gave  motion  to  an  index  placed  above  the 
water,  and  within  sight  of  the  observer.  The  tube,  widened  at  its 
month  in  a  form  similar  to  that  of  the  contracted  vein  issning  from  a 
circular  aperture,  is  fastened,  by  means  of  a  flanch  and  bolts,  to  the 
dam  of  plank  which  prevents  the  passage  of  any  water  except  through 
the  pipe.  The  axis  of  this  pipe  is  horizontal,  and  it  is  placed  so  low 
that  its  upper  edge  may  be  always  beneath  the  level  of  the  water 
below  the  dam,  which  will,  in  all  cases,  ensure  a  full  flow  from  it. 

The  wheel  is  placed  in  the  axis  of  the  pipe,  and  at  such  a  distance 
from  its  mouth,  that  the  parallelism  of  the  filaments  of  water  may  be 
established  by  the  time  tliey  reach  it.  The  axle  of  the  wheel  imparts 
movement  by  a  bevel  gearing  to  a  very  light  vertical  spindle  which 
rises  from  the  pipe,  above  the  level  of  the  water,  and  moves  an  index, 
by  which,  when  the  apparatus  is  at  work,  the  number  of  revolutions 
made  by  the  wheel,  in  any  given  time,  may  be  determined  without 
stopping  or  changing  the  motion. 

It  will  be  readily  perceived  that  when  there  is  a  difference  of  level 
between  the  water  on  opposite  sides  of  the  dam,  there  will  be  a  cur- 
rent  passing  tiirough  the  pipe,  and  that  the  wheel  will  begin  to  turn 
so  soon  as  the  action  of  the  current  overcomes  the  passive  resistance 
of  the  apparatus.  The  velocity  of  the  wings,  or  the  number  of  revo- 
lutions made  by  the  wheel,  increases,  then,  with  the  difference  of 
level,  or  with  the  expenditure  of  water,  according  to  a  law  which  was 
left  to  be  determined,  by  direct  experiments,  whether  it  was  suffi- 
ciently simple  to  render  the  application  convenient  and  certain. 

For  this  purpose  M.  Lapointe  made  the  following  experiments  at 
one  of  the  races  of  the  powder  works  at  Bouchet.  The  outlet  of  the 
face,  where  it  emptied  into  the  general  canal  of  discharge,  was  closed 
by  a  dam  of  planks,  in  which  were  made  three  apertures,  each  being 
three-tenths  of  a  metre  square,  and  encased  with  sheet  iron.  Gates, 
also  of  sheet  iron,  were  worked  by  screws,  so  as  to  allow,  in  each 
experiment,  of  the  passage  of  all  the  water  which  presented  itself, 
and  thus  to  maintain  a  constant  level  above  the  bottom  of  the  orifices. 
The  flow  through  these  apertures,  the  edges  of  which  were  sharp, — 
the  contraction  complete  entirely  around  them,  and  which  were  very 
similar  in  arrangement  and  dimensions  to  the  apertures  studied  by 
Messrs  Poncelet  and  Lesbros, — may  be  estimated  by  the  results  ob- 
tained by  these  practised  observers. 

The  gauge  tube  was  placed  in  another  dam,  at  a  sufficient  distance 
from  the  former,  and  above  which  a  constant  level  was  established 
and  maintained  during  each  experiment. 

The  control  and  constancy  of  the  levels  being  thus  acquired  and 
ascertained,  it  was  certain  that  the  gauge  pipe  and  the  little  measur- 
ing gates  delivered  equal  volumes  of  water  in  the  same  period  of  time. 
One  of  the  observers  remained  near  the  little  gates,  to  be  certain  that 
the  level  was  constantly  maintained  ;  while  the  other  took  post  at  the 
gauge  pipe,  to  observe  the  number  of  revolutions  made  by  the  wheel 
per  minute  ;  using  for  that  purpose  one  of  Breguet's  counters. 

In  the  first  experiments,  of  which  the  results  are  given  by  M.  La- 
pointe in  his  memoir,  he  operated  in  this  manner  with  constant  levels: 
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the  differences  in  the  height  of  water  above  the  dam,  and  that  below 
it,  being  comprised  between  -06  and  -24  metres. 

Now,  taking  for  abscissas  the  volumes  of  water  expended  in  a  sec- 
ond, and  for  ordinates  the  corresponding  numberof  revolutions  of  the 
wheel, — he  has  shown  that  all  tlie  points  thus  determined  fall  upon 
the  same  straight  line,  which  intersects  the  axis  of  the  abscissas  in 
advance  of  the  origin  of  the  co-ordiriates.  From  which  he  coticludes; 
1.  That  the  movement  of  the  wheel  does  not  commence  unless  there 
flows,  in  a  unit  of  time,  a  certain  volume  of  water:  and,  2,  That  for  the 
different  volumes  of  water  discharged  in  a  unit  of  lime,  the  increase 
in  the  number  of  revolutions  of  the  wheel  is  proportional  to  the  in- 
crease in  the  voUimes  expended. 

The  law,  therefore,  which  connects  the  number  of  revolutions  with 
the  corresponding  volumes  of  water  expended  in  a  unit  of  time,  may, 
when  the  rule  is  established,  be  represented  by  the  simple  equation  of 
a  right  line,  Q=sa  +  6«; — in  which  Q  represents  the  quantity  of  water 
discharged  in  a  second; — a  and  b  the  constant  numbers  furnished  by 
the  observations,  and  which,  for  the  wheel  used,  have  the  following 
vaues  :  a  = -0635  cubic  metres  ;  6= -01247  cubic  metres; — and  ^i  the 
Inumber  of  revolutions  in  a  second. 

In  comparing  the  results  of  this  practical  formula,  Q  =  '0635  cubic 
metres 4- "01247  n,  with  those  of  the  direct  observations,  it  wasfound 
that  the  greatest  variation  of  the  result  of  the  formula  from  that  which 
was  furnished  by  the  observations  at  the  gates,  was  -L.  of  the  latter  ; 
and  this  difference,  which  is  sometimes  in  excess  and  sometimes  in 
defect,  should  be  rather  attributed  to  errors  of  observation  at  the  gates, 
than  to  the  instrument  itself. 

It  was  therefore  established,  by  these  first  experiments,  in  which 
the  volumes  discharged  per  second  varied  from  -131  to  -372  cubic 
metres,  that,  when  the  discharging  and  receiving  levels  continued  con- 
stant, the  above  formula  will  enable  us  directly  to  calculate  the  expen- 
diture, by  knowing  the  number  of  revolutions  made  by  the  wheel. 
But  as  in  these  experiments  the  operations  were  successively  conduct- 
ed at  different  velocities,  it  was  natural  thence  to  conclude  that  the 
relation  between  the  velocity  of  the  water,  or  the  expenditure,  and 
the  number  of  turns  of  the  wheel,  was  independent  of  that  velocity, 
— or,  that  the  co-efficients  a  and  b  of  the  formula  were  independent  of 
the  velocity  ; — and  that  consequently  this  formula  ought  to  apply, 
with  the  same  accuracy,  to  tlie  measuring  of  water  when  the  velocity 
was  variable,  as  when  it  was  permanent.  This  last  consideration 
greatly  extended  the  utility  of  the  gauge  pipe,  inasmuch  as  it  ren- 
dered easy  the  measurements  luider  variable  levels,  and  enabled  ob- 
servers to  avoid  one  of  the  principal  causes  of  error  in  experiments 
upon  water  power. 

However  plausible  might  be  this  conclusion  which  M.  Lapointe  had 
drawn  from  his  first  experiments,  he  rightly  conceived  that  it  was 
necessary  to  verify  it  by  special  experiments.  For  this  purpose,  and 
in  order  at  the  same  time  to  extend  the  field  of  his  observations,  he 
obtained  from  the  able  engineers  who  liave  the  direction  of  the  Paris 
water  works,  authority  to  fix  his  apparatus  between  two  of  the  great 
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basins  of  Chaillot,  the  regular  form  of  which  is  favorable  to  gauging 
by  direct  measurement  of  the  volumes. 

A  trench  of  1'40  metres  in  width,  by  1-80  in  depth,  was  made  be- 
tween the  two  reservoirs,  and  extended  in  the  lower  basin  by  a 
wooden  trunk  of  the  same  size  and  about  five  metres  in  length  ;  mak- 
ing the  total  length  of  the  conduit  about  nine  metres.  At  the  entrance 
of  this  conduit  is  a  gate,  by  means  of  which  the  flow  of  water  from 
the  upper  to  the  lower  basin  may  be  regulated  at  pleasure.  Below 
this  gate  was  placed  the  dam  to  which  was  attached  the  gauge  pipe 
previously  employed  at  Bouchet.  A  second  dam,  placed  at  the  out- 
let of  the  conduit,  allowed  the  water  of  the  lower  level  to  be  kept  at 
a  convenient  height  above  the  extremity  of  the  pipe.  The  water 
which  passed  over  the  dam  fell  into  a  trough,  in  which  were  placed 
inclined  planes  to  conduct  the  water  down  gently,  that  it  miglit  fall 
into  the  basin  without  causing  too  great  an  agitation  of  the  surface. 

A  wooden  float,  so  large  as  to  be  little  afl"ected  by  the  waves  on  the 
surface  of  the  water,  sliding  on  a  rod  graduated  to  every  five  centi- 
metres, was  used  for  determining  the  elevation  of  the  level. 

The  steam  pump  at  Chaillot  raises  but  about  140  litres  of  water  in 
a  second  ;  but,  on  account  of  the  excess  accumulated  in  the  reservoir, 
much  more  than  this  quantity  could  be  used  in  operating  with  varia- 
ble heads  of  water.  At  the  commencement  of  a  series  of  experi- 
ments, the  upper  basin  was  full,  and  the  lower  one  almost  empty; 
there  was  then  a  strong  head,  and  the  pipe  discharged  more  than  the 
pump  supplied  ;  in  consequence  of  which  the  level  above  the  pipe 
was  reduced,  as  well  as  that  below  it ;  but  the  former  more  than  the 
latter.  The  moving  power,  therefore,  being  equal  to  the  difference  of 
the  levels,  was  constantly  diminishing,  until  the  pipe  discharged  but 
about  140  litres, — the  flow  and  the  supply  being  then  brought  to  a 
permanent  condition. 

Ingenious  arrangements  having  been  made  to  that  efl^ect  by  the 
author,  the  observations  of  the  height  of  level  in  the  lower  basin, — 
of  the  corresponding  time, — and  of  the  index  showing  the  number  of 
revolutions  performed  by  the  wheel, — were  ail  made  readily  and  si- 
multaneously by  the  same  person.  In  order  to  account  for  the  differ- 
ence in  the  values  obtained  for  the  constants  of  the  formula  in  these 
experiments,  it  should  be  observed  that  the  wheel  and  index  used, 
had  been  altered  in  their  proportions  from  those  used  in  the  first  ex- 
periment. 

These  new  experiments,  to  the  ruunber  of  6S,  made  under  condi- 
tions of  movement  varied  with  the  heads  of  water  giving  the  velocity 
comprised  between  -01  and  -435  metres,  were  graphically  represented 
like  the  preceding,  and  in  like  manner  showed  that  the  relation  be- 
tween the  volumes  of  water  expended,  and  the  number  of  revolu- 
tions of  the  wheel,  is  expressed  by  the  equation  of  a  right  line.  But 
here,  in  consequence  of  the  changes  made  in  the  proportions  of  the 
wheel  and  the  index,  the  values  of  the  constant  coefficients  of  this 
equation  are  fl  =  -024,  and  6= -02203  cubic  metres,  which  leads  to 
the  practical  formula  for  calculating  the  flow  per  second,  Q= -024-1- 
•02203  n  ;  or,  if  the  observation  be  continued  during  a  period  exprcss- 
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ed  in  seconds  by  /,  then  Q=-024  /  + "02203  n,  in  this  case  n  being  the 
whole  number  of  revolutions  during  the  time  /.  The  discharges  ob- 
served having  been  comprised  between  77  and  423  litres  in  a  second, 
it  will  be  perceived  that  they  varied  nearly  in  the  ratio  of  1  to  5-5. 

Two  of  the  committee  caused  several  of  the  experiments  to  be  re- 
peated. These  were  made  indiscriminately  with  full  and  medium 
heads  of  water,  and  the  results  obtained  agreed  perfectly  with  those 
observed  by  M.  Lapointe. 

Another  gauge  pipe,  intended  for  the  discharge  of  a  larger  quantity 
of  water,  with  a  diameter  of  -70  of  a  metre,  was  also  tried  at  the 
basins  of  Chaillot.  A  series  of  33  experiments,  in  which  the  differ- 
ence between  the  upper  and  lower  levels  varied  from  =03  to  '23  of  a 
metre,  and  the  expenditure  from  -8158  to  -2338  cubic  metres  verified 
anew  the  proportionality  of  the  discharges  to  the  expression  of  the 
form  a-\-bn.  The  graphic  representation  of  the  results  gives  for  the 
constants  a  and  b,  the  values  r/  =  '014,  and  i=-047S  cubic  metres, — 
and  consequently,  for  the  practical  Ibrmula,  Q== -0144- -0478  n. 

The  general  result  of  these  experiments  is,  that  the  gauge  pipe, 
wheel,  and  index  of  M.  Lapointe,  furnish  a  simple,  expeditious,  and 
accurate  means  of  determining  the  quantity  of  water  which  passes 
through  the  tube,  either  under  constant  or  variable  heads.  Its  appli- 
cation is  not  more  difficult  than  that  of  any  other  method  of  measur- 
ing by  dams,  and  is  not  subject  to  the  same  uncertainty.  When  the 
tare  of  the  instrument  has  been  once  carefully  established,  it  will  at 
once  give  the  volume  of  water  desired  to  be  known. 

The  diameter  of  the  pipe  being  only  limited  to  a  size  which  will 
admit  of  being  readily  placed  in  the  proper  position  ;  it  will  be  per- 
ceived that  by  means  of  one  or  two  pipes  of  this  kind,  streams  of 
water  may  be  measured  which  deliver  several  cubic  metres  per  second. 
Such  an  apparatus  would  be  of  great  utility  in  experiments  relative 
to  the  employing  of  water  power,  in  situatiot:s  where  the  measure- 
ment is  attended  with  many  difficulties,  and  occasionally  gives  rise 
to  disputes.  But  whatever  care  the  author  may  have  bestowed  upon 
the  determination  of  the  practical  formula,  by  the  aid  of  which  the 
discharge  is  computed,  it  is  proper  that  this  determination,  which  con- 
sists in  what  may  be  called  the  iay^e  of  the  instrument,  might  be  ex- 
amined and  verified  in  the  presence  of  the  parties  interested,  if  there 
is  a  question  in  dispute; — and  to  this  effect  the  author  proposes  to 
study  the  ratio  which  connects  the  number  of  revolutions  with  the 
pressure  of  the  head  of  water  in  constant  levels,  by  which  he  will 
be  able  to  make  this  verification. 

It  was  suggested  by  one  of  the  committee,  that  a  highly  useful 
application  of  M.  Lapointe's  apparatus  might  be  made  by  employing 
the  wheel  and  index  themselves,  to  limit  and  regulate  the  volume  of 
water  discharged  by  the  pipe,  independent  of  the  time  and  the  varia- 
tion of  level.  Thus  modified,  the  apparatus  Avould  become  a  real 
water  meter,  which  would  be  of  important  service  in  the  supply  and 
distribution  of  water  to  cities;  and  above  all,  in  cases  where  water  is 
to  be  shared  or  divided  between  parties. 

On  the  whole,  the  committee  conclude  that  the  gauge  pipe  of  M. 
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Lapointe  is  convenient  in  practice,  and  that  it  supplies  a  quick  and 
sufficiently  exact  means  of  measuring  the  flow  of  a  stream;  and 
therefore  propose  that  it  should  receive  the  approbation  of  the  Acad- 
emy.    The  conclusions  of  the  report  were  adopted. 


For  the  Journal  of  the  Franklin  Institute. 

^In  account  of  the  Explosion  of  the  Locomotive  "  Engineer,'"  on 
the  Reading  Railroad.     Jin  Extract  from  a  Letter, 

The  "Engineer"  engine,  belonging  to  the  repairing  department, 
started earlyon  Monday  morning, May  1st, from  Pottstown,  with  a  train 
of  cars  loaded  with  materials  for  distribution  upon  the  line.  When  she 
left  Pottstown,  she  was  in  charge  of  the  fireman  of  the  "  Rocket" 
engine,  named  Christopher  Gaffney,  who  proceeded  as  far  as  Reading, 
where  the  regular  engineer  of  the  Rocket,  Wm.  Nagle,  was  waiting 
to  take  charge  of  her.  The  reason  why  the  fireman  had  charge  of 
her  from  Pottstown  to  Reading,  was,  that  Nagle,  the  regular  engineer, 
had  his  family  residing  in  Reading,  and  was  in  the  habit  of  visiting 
them  almost  every  Saturday  evening,  and  spending  Sunday  with  them, 
and  on  Monday  morning  would  take  charge  of  his  engine  as  she 
jiassed  Reading,  as  was  the  case  on  the  morning  of  the  accident. 

Gaffney  was  considered  a  good  man,  and  had  frequently  run  en- 
gines for  a  week  at  a  time,  when  anything  occurred  to  make  an  extra 
engine  necessary  in  that  department. 

The  reasons  why  the  engineers  were  changed,  are  simply  these  : — 
The  «  Rocket"  engine,  of  which  Wm.  Nagle  was  the  engineer,  re- 
quired some  repairing  to  be  done  to  her.  She  was  taken  into  the  shop 
under  the  direction  of  Wm.  Sessford,  engineer  of  the  "Engineer" 
engine,  who  was  considered  a  better  mechanic,  and  had  been  in  the 
habit  of  attending  to  all  repairs  of  machinery  in  that  department,  al- 
though he  was  not  considered  a  better  engineer.  While  Sessford  at- 
tended to  the  repairs  of  the  ''Rocket,"  Nagle  was  transferred  to  the 
"  Engineer"  engine,  who  had  frequently  run  her,  and  other  engines 
before,  under  similar  circumstances. 

When  the  "Engineer"  left  Pottstown,  she  had  a  train  of  eight 
eight-wheeled  platform  cars,  lightly  loaded  with  materials.  She  was 
blowing  off  freely,  as  was  usually  the  case  with  her  when  starting, 
as  she  made  steam  fast  while  standing  still.  She  was  hot,  but  not 
dangerously  so.  She  stopped  several  times  between  Pottstown  and 
Reading,  to  unload  materials,  and  when  she  arrived  at  Reading,  she 
was  not  observed  to  blow  off  in  a  very  remarkable  manner,  nor  did 
she  appear  very  hot.  She  stopped  at  the  Reading  station,  about  ten 
minutes,  to  take  in  wood  and  water,  and  then  proceeded  without  any 
cause  of  alarm,  on  her  way  up  the  line.  When  about  half  a  mile  above 
the  station,  the  explosion  took  place.  The  cause  of  the  explosion  is 
attributed  to  the  low  state  of  water,  when  she  arrived  at  the  Reading 
station,  which  is  supposed  to  have  caused  the  crown  sheet  of  the 
fire  box  to  become  very  much  heated,  and  the  pressure  upon  it  being 
so  great,  that  it  forced  it  to  give  way. 

There  are  other  reasons  given,  causing  the  explosion — such  as  im- 
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perfection  of  the  work,  &c.,  but  the  opinion  of  those  with  whom  I 
had  conversation  about  this  matter,  and  who  I  consider  more  conver- 
sant on  the  subject,  agree  that  it  was  owing  to  the  low  stale  of  water, 
when  siie  arrived  at  Reading  ;  and  I  have  no  doubt,  if  the  matter  was 
properly  investigated,  it  would  prove  similar  to  that  of  the  Neversink. 

The  engine  was  running  backward  at  the  time,  and  her  position  to 
the  train,  was,  with  her  front  or  bumper  attached  to  the  cars,  placing 
the  tank  of  the  engine  at  tiie  head  of  the  train.  Her  safety  valve 
was  found  after  the  explosion,  set  at  SO  lbs.  to  the  square  inch.  The 
engine  was  not  much  shattered,  but  was  thrown  across  the  other  track. 

This,  then,  is  all  that  I  can  give  you  in  regard  to  this  dreadful  cala- 
mity, as  both  the  engineer  and  fireman  were  killed  by  the  explosion, 
who  alone  could  have  furnislied  us  with  a  correct  account,  had  their 
lives  been  spared.  But  as  it  is,  we  must  attribute  it  to  the  most  rea- 
sonable cause,  although  something  else  might  have  been  the  cause  of 
the  explosion. 


Amount  of  Railroads  in  the  United  States. 

It  appears  by  a  calculation  made  by  a  gentleman  of  this  city,  who 
has  given  much  attention  to  the  subject  of  our  railroads,  that  before 
the  taking  of  the  next  census,  (two  years  hence,)  there  will  be  6000 
miles  of  railroad  completed  in  the  Atlantic  States,  north  of  the  Poto- 
mac, of  which,  upwards  of  one-half  lie  east  of  the  Hudson  river.  In 
this  computation,  the  coal  and  quarry  lateral  railroads  are  included, 
but  the  withdrawal  of  these  will  not  make  any  important  deduction 
in  the  amount. 


The  fVear  of  Cast-Iron  Bails. 

I  have  had  an  opportunity  of  ascertaining,  in  the  case  of  a  railroad 
over  which  200,000  tons  weight  were  conveyed  annually,  during  a 
period  of  eighteen  years,  (comprising  the  carriages  and  their  loadings 
of  coals  in  one  direction — viz.  :  150,000  tons  ;  and  the  empty  wagons 
only  in  the  other — viz. :  50,000  tons,)  that  the  mechanical  waste  from 
attrition  was  1  lb.  in  every  lineal  foot  of  rail,  (2  lbs.  per  foot  of  way,) 
or  thereabouts,  in  the  course  of  the  time  named,  which  is  587  lbs.  per 
mile  of  road  per  annum,  the  rails  being  cast  from  cold-blast  pig-iron. 
It  may  not  be  generally  known,  but  I  believe  it  to  be  true,  that  there 
is  no  chemical  waste  going  on  witli  rails  in  regular  use — a  certain 
degree  of  heat,  occasioned  by  the  loads  passing  over  them,  preventing 
oxidation.  The  wear  of  hot  blast  cast-iron  rails  will  be  considerably 
greater,  and  by  breakage  still  more  ;  it  is,  indeed,  a  very  difficult  mat- 
ter to  assign  to  them  a  competent  weight  and  strength — one-half  more 
metal,  would,  I  much  doubt,  scarcely  be  sufficient  for  tlie  purpose.  I 
do  not  think  it  has  yet  been  satisfactorily  shown  what  the  loss  in 
weight,  by  wear,  of  malleable  iron  rails  is,  but  it  cannot  fail  to  be 
considerably  less  than  that  of  cast-iron.  It  is,  indeed,  a  fact  well 
known, and  supported  by  theory,  that  the  more  highly  iron  is  wrought, 
and  the  purer  it  is  rendered,  by  being  purged  of  earthy  dross  in   its 
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'transmutation  from  the  crystaline  to  the  fibrous  state,  the  stronger  and 
more  durable  it  will  be,  whether  as  regards  its  subjection  to  the  action 
of  fire,  to  attrition,  or  mechanical  stress — in  the  character  of  engine 
grate  bars,  wagon  way-rails,  tye  bars,  &c. —  Thompson's  Colliery  In- 
ventions and  Improvements.  Lond.  Mech.  Mag. 


List  of  ^^merican  Patents  tvhich  issued  in  the  month  of  March, 
1S47,  ivith  Exemplificatio7is,  by  Charles  M.  Keller,  late  Chief 
Examiner  of  Patents,  in  the  U.  S.  Patent  Office. 


1.  For  an  Improvement  in  the  manufacture  of  Welded  Iron  Tubes; 

Thomas  Henry  Russel,  of  Great  Britain,  March  6. 

This  is  for  an  improvement  in  the  method  of  welding  iron  tubes  by 
the  pressure  of  rollers.  As  heretofore  done,  the  pressure  to  which  the 
tube  was  exposed  for  welding,  tended  to  separate  the  joint.  To  avoid 
this,  the  under  roller  is  dispensed  with,  and  instead  thereof  a  rod  is 
inserted  within  the  tube,  and  called  the  beak,  and  this  is  bent  up  and 
enlarged  at  the  forward  end  to  form  a  rest  against  which  the  seam 
rests  while  under  the  pressure  of  the  roller. 

Claim. — "  I  claim  the  pressure  roller  which  makes  pressure  on  the 
cap  joint  for  welding,  in  combination  with  the  beak  that  resists  the 
pressure  of  the  rollers ;  when  this  beak  is  made  of  less  diameter  than 
the  inside  of  the  tube,  and  bent  upwards  to  sustain  the  lap  joint  under 
liie  roller  substantially  as  described,  whether  it  be  sustained  by  its 
attachment  at  the  outer  end  alone,  or  by  the  under  rollers  as  described, 
and  placed  between  the  point  of  the  beak  and  its  attachment." 


2.  For  an  Improvement  in  Folding  and  Measuring  C/o/A;  Elbridge 
G.  Woodman,  North  Chelmsford,  Middlesex  county,  Massachusetts? 
March  6. 
We  are  under  the  necessity  of  omitting  the  claim  as  it  could  not  be 

understood  without  the  drawings. 


3.  For  an  Improvement  in  Folding  and  Measuring  Cloth;  Arnold 

R.  Austen  (assignor  of  Simon  D.  Glines),  Providence,  Rhode  Island, 

March  6. 

Claim.— "I  claim  as  my  invention  the  employmentof  a  horizontal  slid- 
ing lathe,  with  measuring  and  folding  scales  orbars  that  fold  and  deposit 
the  cloth  in  layers  of  one  yard  or  any  other  exact  measure,  also  the 
use  of  receivers  or  holders  that  operate  in  connexion  with  the  sliding 
lathe  to  receive  and  firmly  hold  from  slipping,  the  successive  layers 
of  cloth  as  they  are  distributed  by  the  folding  scales. 

*'  Also  the  use  of  a  compressible  bed  or  platform  on  which  the 
cloth  is  deposited,  that  operating  in  connexion  with  the  sliding  scales 
and  receivers,  shall  gradually  lower  to  make  room  for  the  cloth  as  it 
is  folded  therecn." 

36* 
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4.  For  an  Improvement  in  Ploughs;  Emanuel  Albert,  East  German- 
town,  Wayne  county,  Indiana,  March  6. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  the 
following  arrangement,  viz  :  to  have  at  the  upper  part  of  the  mould- 
board  and  guard-plate,  cast  solid  with  the  same,  flanches  in  right  angle, 
— the  one  to  the  right,  the  other  to  the  left,  in  a  manner,  that  when 
the  mould-board  and  guard-plate  are  fitted  together,  the  flanch  of  the 
one  to  be  covered  by  the  flanch  of  the  other,  and  permanently  fastened 
together  by  a  screw  bolt." 

Claim. — '<  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  are  the  two  flanches  which  connect  together  by  the 
screw  bolt  permanently  the  flanch  of  the  mould-board  with  the  flanch 
of  the  guard-plate,  as  described." 


5.  For  an  Improvement  in  Coal  Stoves;  John  T.  Davy,  Troy,  Rens- 

salaer  county,  New  York,  March  6. 

This  invention  relates  to  the  manner  in  which  the  smoke,  &c.,  is 
conducted  from  the  fire,  and  the  arrangement  of  the  flues  incident 
thereto. 

Claim. — "  W^hat  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  and  arrangement  of  the  flues  with 
the  cylinder,  so  as  to  take  the  draft  off"  on  each  side,  directly  at  the  top 
of  the  fire,  and  cause  it  to  descend,  thence  ascend  the  corner  flues,  as 
described,  the  stove  having  an  opening  in  the  top  for  fuel  as  set 
forth." 


6.  For  an   Improvement  in  Planing,   Tonguing,   Grooving,    «§'C., 

Plank;  John  Cumberland,  Mobile,  Alabama,  March  6. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  pass- 
ing the  board  or  plank  to  be  reduced  and  planed  first  under  a  roller 
or  rollers,  whose  surface  is  composed  of  a  series  of  sharp  edges,  paral- 
lel with  the  axis,  to  form  cutters,  which,  in  rolling  over  the  board,  makes 
cuts  in  its  surface  of  the  required  depth,  and  at  distances  apart  equal 
to  the  spaces  between  the  cutting  edges ;  and  then  in  shaving  off"  the 
projections  thus  formed  by  means  of  one  or  more  plane  irons,  leaving 
the  surface  smooth,  wliether  these  operations  be  performed  by  carrying 
the  roller  or  rollers  and  plane  or  planes  over  the  board  or  plank  placed 
on  a  permanent  platform,  or  whether  this  be  fixed  or  connected  with 
a  permanent  frame  and  the  board  or  plank  be  carried  to  and  by  them 
by  means  of  a  carriage." 

Claim. — "  What  1  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  method  of  reducing  boards  to  equal  thicknesses, 
or  widths,  by  passing  them  under  the  action  of  cutting  or  scoring 
wheels,  which  cut  into  tlie  surface,  substantially  as  herein  described, 
when  this  is  combined  with  another  cutter  or  cutters,  which  cuts  off 
the  parts  scored  or  indented,  substantially  as  herein  described. 

"And  1  also  claim  in  combination  with  this,  a  smoothing  plane  or 
planes  for  smoothing  or  shaving  the  surface,  substantially  as  herein 
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described.  And  I  wish  it  to  be  understood  that  I  claim  this  method 
of  reducing  and  planing  planlf,  or  boards,  &c.,  whether  for  planing 
the  surface,  tonguing,  or  grooving,  or  cutting  mouldings." 


7.  For  an  Improvement  in  Hanging  Carriage  Bodies;  John  Max- 
son,  De  Ruyter,  Madison  county,  New  York,  March  6. 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  arranging  the  helicle  springs  that  support  the  carriage 
horizontally  and  lengthwise  along  the  bottom  of  the  carriage,  when 
this  is  employed  in  combination  with  the  four  levers  having  their  arms 
at  right  angles,  or  nearly  so,  to  form  the  connexion  between  the 
springs  and  carriage  body,  and  frame  of  the  running  gear,  the  whole 
being  constructed  and  arranged  substantially  as  herein  set  forth." 


S.  For  an  Improvement  in  Cotton  Cleaners;  Robert  M.  Livingston, 

City  of  Mobile,  Alabama,  March  6. 

Claim. — ''What  I  claim  as  my  invention  and  improvement,  and  for 
which  I  desire  the  exclusive  privilege  and  right,  is  for  the  application 
of  any  kind  of  net  or  open  work  material,  affixed  upon  arms  radiating 
from  a  shaft,  to  act  as  a  beater  or  beaters,  either  with  or  without  a 
fanner,  in  the  cleaning  of  cotton,  &c." 


9.  For  an  Improvement  in  Steainboats,  and  Propellers  therefor ; 

Stephen  J.  Gold,  Cornwall,  Litchfield  county,  Connecticut,  March  6. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  first,  the  employment  of  side  wheels  having  their 
shafts  parallel  with  the  line  of  motion,  with  narrow  short  paddles  in 
an  oblique  position  on  the  periphery  of  the  wheel,  and  all  the  radial 
lines  of  which  are  perpendicular  to  the  shaft,  constructed  substantially 
as  herein  set  forth,  and  so  arranged  as  to  dip  the  paddle  only  into  the 
water,  in  the  manner  and  for  the  purpose  described,  the  paddles  being 
made  to  enter  and  leave  the  water  without  obstruction,  and  with  suffi- 
cient velocity  to  prevent  putting  it  in  motion,  before  leaving  it,  enough 
to  impede  the  progress  of  the  boat,  as  above  specified. 

"  Secondly,  I  claim  placing  two  or  more  wheels  on  the  same  shaft, 
constructed  as  above  set  forth,  the  lead  or  angle  of  the  paddles  of  the 
rear  wheels  being  increased  as  herein  described. 

"Lastly,  I  claim  forming  the  wheel  with  two  or  more  arms,  pro- 
jecting down  to  the  periphery  of  each  of  the  stationary  paddles,  said 
arms  being  embraced  by  the  paddles,  which  are  made  in  two  parts 
for  that  purpose,  so  as  to  present  no  obstruction  to  their  passage 
through  the  wafer,  while  the  strength  and  lightness  of  construction 
are  fully  preserved,  and  the  paddles  are  perfectly  braced." 


10.  For  an  hyiprovement  in  Horse  Pother*;  Jesse  Urmy,  Wilmington, 
Newcastle  county,  Delaware,  March  6. 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
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letters  patent,  is  constructing  the  links  of  the  endless  chain  of  a  horse 
power  in  the  manner  described,  so  that  ihey  form  firm  connexions  and 
a  permanent  axle  for  the  friction  rollers,  while  at  the  same  time  they 
constitute  the  rack  by  which  the  power  is  transmitted,  substantially 
as  set  forth,  by  which  means  the  u-se  of  axles  extending  through  from 
side  to  side  is  dispensed  with,  while  the  advantage  of  the  rollers  at- 
tached to  the  platform  is  retained,  forming  a  cheap  and  eificient  iiorse 
power." 


11.  For  dill  Improvement  171  Wheels  fu?'  Railroad  Cars;  Godlove 
K.  Kane,  York,  York  county,  Pennsylvania,  March  6. 
Claim. — "  What  I  claim  as  ray  invention,  and  desire  to  secure  by 
letters  patent,  is  making  the  spokes  which  unite  the  hub  and  rim  of 
railroad  car  wheels,  each  of  a  plate,  one  portion  of  which  is  parallel 
with  the  axis  of  the  hub,  and  extending  from  the  hub  to  the  rim,  and 
the  other  connected  with  the  rim,  in  a  line  diagonal  with  the  plane  of 
the  wheel,  and  extending  from  the  rim  to  the  hub,  the  first  gradually 
diminishing  in  width  from  the  hub  to  the  rim,  and  the  other  gradually 
diminishing  from  the  rim  to  the  hub,  substantially  in  the  manner  and 
lor  the  purpose  described." 


12.  For  an  Improvement  in  Cutting  Corks;  Philip  C.  Traver,  New- 
burgh,  Orange  county,  New  York,  March  6. 

The  patentee  says, — "  The  nature  of  my  invention  consists  in  cut- 
ting corks  in  the  form  of  a  frustrum  of  a  cone,  or  cylinder,  from  a 
sheet  of  cork  (fed  by  hand  or  machineiy)  by  means  of  a  cutter  fas- 
tened to  the  periphery  of  a  hollow  mandrel  having  a  compound  lon- 
gitudinal and  rotary  motion  around  a  centre  or  axis  of  a  cylindrical 
sliding  holder,  inserted  into  a  corresponding  aperture  in  the  mandrel, 
and  bearing  upon  the  sheet  of  cork,  in  which  hollow  mandrel  is  plac- 
ed a  spiral  spring,  bearing  against  the  upper  end  of  the  holder,  the 
lower  end  of  the  holder,  guiduig  the  cutter  at  the  required  angle  to 
give  the  required  taper  to  the  cork." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  before-described  mode  of  cutting  corks,  by  means 
of  the  aforesaid  combination  of  the  hollow  mandrel,  sliding  holder, 
centerer,  and  guide — with  the  cutter  for  cutting  the  cork  to  the  requir- 
ed shape — said  cutter  having  a  simultaneous,  longitudinal,  and  revolv- 
ing motion  produced  by  the  means  described,  or  other  more  suitable 
means,  operating  substantially  in  the  manner  set  forth." 


13.  For  an  Improvement  in  Refining  Pine  Oil  or  Spirits  of  Tur- 
pentine; Norris  L.  Martin,  Brooklyn,  New  York,  March  13. 

Claim. — "  I  claim  refining  spirits  of  turpentine  or  pine  oil,  by  the 
use  of  alkali  and  water,  substantially  in  the  manner  set  forth." 
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14.  For  an  Improvement  in  JVeaving  TVirefor  Screens,  ^'C;  Henry 
Jenkins,  Poltsville,  Schuylkill  county,  Pennsylvania,  INIarcli  6. 
Claim. — "  1  claim  as  my  invention,  the  apparatus  described  for 
vireaving  the  screens  from  wire  so  crinkled  ;  said  weaviiig  apparatus 
consisting  in  the  combination  of  the  stretching  frame,  or  blocks,  and 
screws,  with  tiie  sliding  frame,  the  harness  and  the  sleigh  which  are 
attached  to  the  said  frame,  the  whole  of  which  are  made  to  advance 
from  one  end  to  the  other  of  the  loom,  by  means  of  the  lever  and  its 
appendages." 


15.   For  an  Improvement  in  the  manufacture  of  Screens  or  Sieves; 

Henry  Jenkins,  Pottsville,  Schuylkill  county,  Pennsylvania,  March  6. 

Claim. — "What  I  claim  therefore  as  constituting  my  invention, and 
desire  to  secure  by  letters  patent,  is  the  manufacture  of  screens,  or 
sieves,  from  wire  of  the  larger  sizes,  either  rolled  or  drawn  ;  the  wire 
from  which  they  ore  made  being  prepared  by  crinkling,  as  set  forth, 
previously  to  its  being  formed  into  meshes,  by  which  procedure  I  am 
enabled  to  manufacture  screens  with  meshes  of  the  largest  sizes,  say 
four  inches  on  the  side,  more  or  less,  and  in  such  manner  as  that  they 
shall  be  more  durable,  and  less  costly,  than  those  made  in  the  other 
ways  ;  and  this  new  manufacture  of  sieves  I  claim  independently  of 
the  particular  manner  of  eflecting  the  crinkling,  or  of  interweaving 
the  wire  so  as  to  form  the  requisite  meshes." 


16.  For  an  Improvement  in  the  Steam  Cotton  Press;  P.  G.  Gardi- 
ner, City  of  New  York,  March  13  (antedated  13  January). 
The  patentee  says, — "The  nature  of  my  invention  consists  princi- 
pally in  the  combination  of  the  platten  with  the  piston  rod  of  a  ver- 
tical steam  cylinder,  by  means  of  double  toggle-joint  levers,  and  con- 
necting rods,  in  the  manner  set  forth." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  connecting  of  the  platten  with  the  piston  rod 
through  the  medium  of  the  toggle-joint  levers  and  the  suspension  rods; 
arranged,  combined,  and  operating  with  each  other,  and  with  the 
wings  in  such  a  manner  as  to  bring  the  reaction  of  the  levers  princi- 
pally upon  the  cylinder,  and  the  bed  piece,  substantially  as  set  forth." 


17.  For  an  Improvement  in  Cleaning  Cotton;  Rozell  Needham, 
Memphis,  Shelly  county,  Tennessee,  March  13  (antedated  Decem- 
ber 21,  1S46). 

Claim. — "What  I  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is  the  combination  of  the  adjustable  hatchel  and  the  skeleton 
cylinder  with  each  other,  and  with  the  rotating  beating  wings  and  ad- 
justable open  concaves,substantially  in  the  manner  and  for  the  purpose 
set  forth." 
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18.  For  an  Jmprovemoit  in  Rack  JVrenches;  Zelolus  W.  Avery  (as- 
signor of  Benjamin  Webb),  New  Berlin,  Clienango  county,  New 
York,  March  13. 

The  patentee  declares, — "The  nature  of  his  invention  and  improve- 
ment to  consist  in  forming  the  wrench  with  a  cyhndrical  chamber  in 
its  largest  end,  extending  entirely  through  it,  iiaving  a  circular  seat 
formed  around  the  same  for  the  reception  of  a  number  of  cylindrical 
revolving  notched  cores  or  nuts  of  uniform  diameter,  fitted  to  said 
circular  seat,  having  a  square  or  polygonal  opening,  in  the  centre  of 
the  same,  corresponding  with  the  size  or  shape  of  the  nut  or  head  of 
the  screw  to  be  turned,  which  is  received  into  said  square,  or  polygonal 
opening — the  said  nut  being  made  to  turn  with  the  wrench  when 
turned  to  the  left,  by  means  of  a  pa!l,  attached  to  the  wrench  by  a  pin 
and  spring,  and  engaged  with  a  tooth  of  the  nut — said  pall,  when  the 
wrench  is  turned  to  the  right,  slipping  back  over  one  or  more  teeth  of 
the  nut  without  turning  it,  and  being  again  engaged  with  another  tooth 
of  the  nut,  and  the  wrench  again  moved  to  the  left,  causing  the  nut  to 
turn  with  it,  and  to  turn  the  screw  to  which  the  nut  is  applied,  and 
thus  by  a  repetition  of  the  aforesaid  operation,  causing  the  screw  to 
turn  as  many  times  as  may  be  required  without  disengaging  the 
wrench  therefrom,  by  simply  moving  the  handle  to  the  right  and  left 
in  the  arc  of  a  circle,  vertically,  or  horizontally,  or  obliquely,  to  any 
degree  required,  being  adapted  to  the  turning  of  any  sized  screw,  by 
merely  changing  the  cylindrical  nut  or  core,  without  changing  the 
wrench  circle,  and  handle,  and  its  appendages — the  revolving  notched 
nut  or  core  being  held  down  upon  its  seat  in  the  circular  chamber  of 
the  wrench,  by  a  turning  catch  attached  to  the  wrench  and  made  to 
overlap  the  rim  of  the  core  or  nut." 

Claim. — "  I  claim  as  my  invention,  the  peculiar  mode  or  manner  of 
adapting  the  wrench  to  the  turning  of  screws,  bolts,  or  nuts,  or  other 
articles,  made  with  square,  polygonal,  or  other  shaped  heads,  by  means 
of  the  changable  cores,  constructed  as  above  set  forth,  and  represent- 
ed, in  combination  with  the  turning  catch  for  holding  the  revolving 
core  to  its  seat,  as  constructed  and  operated,  as  above  described." 


19.  For  an  Improvement  in  Breaking  and  Cleaning  Hemp;  F.  P. 
Holcomb,  New  Castle,  Delaware,  March  1:3. 

Claitn. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 

letters  patent  is,  the  combination  of  the  stationary  bed  brake  and  the 
rotary  brake,  and  small  scutchers  arranged  in  the  manner  described, 
so  that  the  hemp  can  be  fed  in  by  hand,  broken,  and  cleaned  with  but 
one  handling  and  at  one  operation,  the  breaking  and  cleaning  being 
done  on  separate  cylinders,  but  the  parts  so  arranged  as  that  they  are 
brought  close  together,  and  so  adjusted  as  to  only  allow  the  machine 
to  touch  that  part  of  the  fibre  that  is  to  be  acted  on,  thereby  preventing 
its  wear  in  the  machine." 
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20.  For  an  Imjjrovevient  in  Boring  Machines;  Jonathan  Johnson, 
INIifflinburgh,  Union  county,  Pennsylvania,  March  13. 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  the  manner  in  which  I  operate  and  withdraw  the 
auger  and  regulate  the  movement  of  the  carriage,  by  means  of  the 
vibrating  post  and  its  arms  and  lateral  projecting  concave — the  cam 
and  pulley,  upon  the  auger  shaft — the  pin  and  tooth,  upon  the  pulley 
— the  spring,  the  detent  and  pin,  connected  to  each  other, — the  vibrating 
bar  and  weight — the  whole  arranged,  combined,  and  operating  with 
each  other  and  with  the  notches  in  the  side  of  the  carriage,  and  the 
weight  for  moving  the  same  substantially  in  the  manner  set  forth." 


21.  For  an  Improvement  in  Turning,  Cutting,  and  Splitting  Stone; 

Charles    Wilson,    Springfield,   Hampden    county,    Massachusetts, 

March  13. 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  the  mode  of  cutting,  turning,  or  splitting  stone,  or 
other  hke  material,  by  means  of  a  revolving  cutter,  operating  in  the 
manner  herein  set  forth." 


22.  For  an  Improvement  in  Furnaces  for  producing  Malleable  Iron 
direct  from  the  Ore ;  Alexander  Dickerson.  Newark,  Essex  county. 
New  Jersey,  March  13. 

Claim. — •'  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  the  method  of  making  malleable  iron  direct  from  the 
ore,  by  combining  a  chamber  containing  the  charge  with  a  closed  fire 
containing  a  continuation  of  the  charge  and  the  loop  formed  therein, 
arranged  below  and  communicating  with  the  same,  provided  with  a 
suitable  opening,  closed  by  a  door,  for  the  introduction  of  a  portion  of 
the  charge,  and  for  excluding  the  air  therefrom;  and  with  movable 
bars  for  holding  up  the  charge  in  the  upper  chamber  whilst  burning 
down  the  charge  in  the  lower  chamber  and  taking  out  the  loop 
therefrom  at  the  door,  substantially  as  above  described  and  set  forth." 


23.  For  an  Improvement    in  Air-tight  Stoves;  John  S.  Marll  and 
W^illiam  J.  Ogden,  Georgetown,  District  of  Columbia,  March  13. 
Claim. — "What  we  claim  as  our  invention,  and  desire  to  secure  by 

letters  patent,  is,  the  arrangement  of  the  hot  air  chamber  and  tubes  in 

combination  with  the  radiating  pipes  and  division  plate  with  its  valves, 

substantially  in  the  manner  described." 


24.   For  Sin  Ljiprovement  in  the  Method  of  Producing  Rectilinear 
Reciprocating  Movements  for  Pla?iing  Machines,  Sfc;  Moses  In- 
galls,  Burlington,  Bradford  county,  Pennsylvania,  March  13. 
Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 

letters  patent,  is,  the  method,  substantially  as  herein    described,  of 
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giving  to  the  carriage  a  reciprocating  rectilinear  motion,  in  combination 
with  the  lateral  motion  at  each  end  of  its  course,  by  means  of  the 
straight  grooves  in  combination  with  the  diagonal  grooves  at  each  end 
and  the  spring  switches,  substantia!!}^  as  described. 

"And  I  also  claim,  in  combination,  the  method,  substantially  as 
described,  j«l  giving  the  reciprocating  motions  of  any  desired  extent, 
and  greater  tnan  the  circumference  of  the  actuating  pinion,  by  placing 
the  two  racks  on  each  side  of  a  plain  at  right  angles  to  the  axis  of  the 
pinion,  in  combinaticn  with  the  pinion,  having  cogs  entirely  aronrd 
its  circumference  in  the  middle  of  its  length,  and  segments  of  cogs  on 
each  side  as  described." 


25.  For  an  Improvement  in  Cast  Iron  Plough  Clevises;  John  Van 
Brocklin,  JMiddleport,  Niagara  county,  New  York,  March  13. 
Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 

letters  patent,  is,  the  construction  of  a  double-gaged,  cast-iron  clevis, 

substantially  as  described." 


2Q.  For  an  Imjirovement  in  Clocks;  John  S.  Greig,  Walden,  Orange 

county,  New  York,  March  13. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  the  pendulous  plate,  together  with  its  ball  or  weight 
and  the  cylindrical  stud." 


27.  For  an  Improvement  in  Combing  Wool;  C.  G.  Sargent,  Lowell, 

Middlesex  county,  Massachusetts,  Maich  13. 

We  extract  the  following  from  the  specification: — "The  nature  of 
my  invention  consists  in  attaching  the  comb  teeth  to  a  series  of  plates 
that  are  caused  to  slide  along  in  front  of  the  cylinder  of  cards,  and  a 
pair  of  rollers  for  the  fibres  to  be  acted  upon,  and  stripped  from  the 
teeth,  and  then  are  shifted  in  a  parallel  position  to  slide  back  to  the 
end  from  whence  they  first  started,  and  there  shifted  back  to  pass 
along  as  at  first ;  a  hollow  box  through  which  steam  or  heated  air 
circulates  being  placed  between  the  comb  teeth  and  the  cylinder  of 
cards,  and  a  little  below  the  points  of  the  comb  teeth,  for  the  purpose  of 
keeping  the  fibres  at  the  required  temperature  while  under  operation 
in  the  machine." 

Claim. — "'  What  I  claim,  therefore,  as  my  invention,  and  desire  to 
secure  by  letters  patent,  is,  making  the  series  of  plates  that  carry  the 
comb  teeth  continuous  in  their  action  by  transferring  them  at  each 
end  from  one  groove  or  set  of  ways  to  another,  and  back  again, 
substantial! V  as  herein  described." 


2S.  For  an  Improvement  in  Shirt  Boso?ns;  Madelin  Tassie,  Brooklyn, 

King's  county,  New  York,  March  13. 

Claim. — "What  I  claim  as  my  invention  and   improvement,  and 
desire   to  secure  by  letters  patent,  is,  the  self-adjusting    quality  or 
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property  the  bosom  possesses  by  the  addition  and  application  of  the 
yoke  and  elastic  strap  described,  which  belong  to  no  other  bosom." 


29.  For  an  Improvement  in  Looms  for  Weaving  Brussels  Carpeting ; 

Erastus  B.  Bigelow,  Boston,  Massachusetts,  March  20. 

We  could  not,  without  drawings,  give  a  clearer  idea  of  these  im- 
provements than  will  be  derived  from  the  following  claim  : 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  giving  to  the  two  parts  of  the  mechanism,  that  which 
weaves  the  cloth  or  forms  the  body  of  the  fabric,  and  the  one  which 
operates  the  figuring  wires,  a  separate  and  distinct  organization, 
substantially  as  described,  when  these  are  connected  and  combined 
by  an  intermediate  mechanism  which  shifts  the  motive  or  driving 
power  from  one  to  the  other,  substantially  as  described;  and  in  combi- 
nation with  this,  1  also  claim  the  employment  of  the  two  brakes  to 
arrest  the  momentum  of  the  moving  parts  to  prevent  any  conflict  in 
the  operations  of  the  two  parts  of  the  mechanism,  as  described." 

"I  also  claim  the  method, substantially  as  above  described, of  taking 
the  figuring  wires  and  transferring  them  one  by  one  to  the  apparatus 
which  introduces  them  under  the  figuring  warps,  as  described. 

"And  finally,  I  claim  the  method,  substantially  as  described,  of 
carrying  and  dropping  the  figuring  wires  under  the  figuring  warps  by 
means  of  a  sliding  box  or  its  equivalent  which  supports  the  wire,  as 
described." 


30.  For  an  Improvement  in  Looms;  James  Haworth,  Frankford,  Phi- 
ladelphia county,  Pennsylvania,  March  20. 

The  patentee  says: — "My  improvement  is  designed  to  remove  the 
friction  of  the  shuttle  against  the  ^'■swett  lever^^  and  thereby  to  reduce 
the  power  required  to  operate  the  loom. 

"  Beside  the  aforesaid  object,  I  also, by  my  improvement,  effect  another 
important  object,  namely,  running  the  loom  backward  or  in  a  contrary 
direction,  without  the  use  of  the  shuttle,  when  the  loom  is  not  performing 
the  operation  of  weaving." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  the  mode  of  relieving  the  pressure  of  the  swett  lever 
against  the  '■'shuttW^  by  means  of  the  combination  of  the  additional 
finger  with  the  stop-rod  and  lathe-arm  and  pin,  or  any  other  combina- 
tion substantially  the  same." 


31.  For  an  Improvement  in  Freventing  Explosions  of  Steam  Boilers; 

Alfred  Stillman,  City  of  New  York,  March  20. 

The  patentee  says: — "  The  nature  of  my  improvement  consists  in  the 
use  of  a  tube,  one  end  of  which  is  stopped  by  fusible  metal,  and  rests 
upon  some  part  of  the  boiler  liable  to  be  overheated  from  a  deficiency 
of  water,  while  the  other  end  opens  through  the  external  part  or  shell 
of  the  boiler  to  allow  the  escape  of  steam  to  give  alarm  to  the  person 
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in  attendance,  whenever  the  fusible  metal  should,  become  melted  by 
the  overheated  boiler,  and  so  arranged  that  the  issue  of  steam  may  be 
stopped  at  pleasure,  and  the  fusible  metal  subsequendy  restored  lo  its 
place  with  very  trifling  labor  or  detention." 

Claim. — "  What  I  claim,  and  desire  to  secure  by  letters  patent,  is, 
the  application  to  steam  boilers  of  a  tube,  constructed  for  the  purpose, 
or  in  the  manner  herein  described,  and  stopped  with  a  cap,  or  any 
other  shaped  piece  of  fusible  metal  resting  upon  a  part  of  the  boiler 
liable  to  become  overheated  in  the  absence  of  a  proper  supply  of  water, 
and  designed  for  the  purpose  and  objects  herein  substantially  set  forth." 


32.  For  an  Improvement  in  Knitting  Machines  ;  Joseph  Vickerstaff 
(assignor  of  A.  Cummingsand  W.  S.  Haines),  Philadelphia,  Pennsyl- 
vania, March  20. 

Tlie  nature  of  this  invention  consists  in  forming  the  loops  from  a 
series  of  warps,  by  means  of  a  series  of  needles  arranged  in  a  circle, 
and  parallel  with  each  other,  made  to  slide  within  a  ring,  that  answers 
the  purposeof  a  presser,  so  that  the  threads  v>:hich  are  to  form  the  new 
loops  shall  be  caught  under  the  beaks  of  the  needles,  before  they  are 
closed  by  the  presser  ring,  to  allow  the  previously  formed  loops  to 
pass  over  and  be  cast  ofl";  the  bobbins  and  guides  being  made  to  travel 
around  the  needles,  or  to  vibrate  back  and  forth  alternately,  according 
to  the  design  of  the  figure  to  be  produced. 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  the  arrangement  of  the  needles  in  a  circle,  and  parallel 
with  each  other,  or  nearly  so,  in  combination  with  the  pressure  ring,  by 
means  of  which  the  beaks  of  the  needles  are  closed  to  hold  the  new, 
and  cast  off  the  previously  formed  loops,  substantially  as  described ; 
and  this  I  claim  in  combination  with  the  inner  tube  over  which  the 
woven  fabric  hangs,  as  herein  described. 

"  I  finally  claim  the  rotary  table  which  carries  the  warps  and  guides, 
in  combination  with  the  needles,  arranged  as  described,  whereby  the 
warps  can  be  carriedaround  continuously  in  one  direction, or  alternately 
in  opposite  directions,  for  the  purpose  and  in  the  manner,  substantially 
as  described." 


.33.  For  KU  Improvement  in  Steam  Engines;  Wilson  Eddy  (assignor  of 

S.  Norris),  Springfield,  Massachusetts,  March  20. 

Claim. — "What  1  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is,  the  combining  together  of  two  cylinders,  an  exterior  and  an 
interior,  as  herein  set  forth ;  the  exterior  cylinder  being  permanently 
attached  to  the  engine  in  the  ordinary  way,  and  the  interior  cylinder 
being  removable  at  pleasure,  as  herein  fully  made  known." 


34.  For  an  Improvement  in  Cut-off  for  Steam  Engines;  Horatio  Allen, 
City  of  New  York,  March  20, 
Claim. — "  What  I  claim  in  this  improvement,  is,  placing  Xhe fulcrum 
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of  the  lever,  which  carries  the  cut-oft'  sHdes,  on  the  noncarrying  the 
main  valve,  or  on  some  part  having  the  same  motion  as  the  main 
valve,  substantially  in  the  manner  set  forth." 


35.  For  an  Improvement  in  Steajn  Valves;  Henry  H.  Grame,City  of 

New  York,  March  20. 

The  patentee  says: — "  The  nature  of  my  invention  consists  in  the 
introduction  of  independent  valves  in  the  ordinary  <  steam  chest  for 
sliding  valves,'  with  means  of  connecting  or  disconnecting  them  to 
the  slide  valve,  operating,  when  connected,  in  such  a  way  as  to  prevent 
any  further  ingress  of  steam  within  the  cylinder  after  the  piston  has 
passed  through  a  certain  part  of  its  stroke,  and  when  disconnected, 
allowing  the  steam  to  work  through  the  whole  stroke  of  the  piston." 

Claim. — What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  the  peculiar  manner  of  connecting  and  combining  the 
cut-oft' valves  with  the  main  valve,  the  hooks,  rockers,  and  the  stops; 
the  said  several  parts  being,  contained  within  the  steam  chest  and 
worked  by  the  main  valve,  operating  and  combined  in  the  manner 
and  for  the  purpose  set  forth." 


36.  For  an  Improvement  in  Journal  Boxes;  James  Old,  Pittsburg, 

Pennsylvania,  March  20, 

Claim. — "What  I  claim  as  my  invention,  and  wish  to  secure  by 
letters  patent,  is,  the  making  of  a  frame,  shell,  or  concave  (for  confining 
metals  or  alloys),  by  itself,  separate  from  the  box  for  journals  of  shafts 
in  machinery,  and  using  the  same  for  lining  the  box,  by  fastening  it 
in  some  way  thereto,  so  that  the  same  may  be  applied  to  every  kind 
or  shape  of  a  box,  whether  of  brads,  iron,  wood,  or  anything  else,  and 
on  or  to  plain  surfaces;  and  so  that  when  it  is  worn  out,  it  can  be 
replaced  thereon  or  thereto  almost  indefinitely  by  a  new  one,  thereby 
causing  a  vast  saving  in  the  number  and  cost  of  boxes." 


37.  For  an  Improvement  in  Heating  Ovens;  P.  Grouville,L.  U.  Mou- 
chet  and  E.  Mouchet  (assignees  of  B.  Rodrigues),  France,  March  20. 
The  inventor  says,  in  his  specification: — "  The  nature  of  my  invention 
consists  in  the  employment  of  air  as  a  vehicle  to  convey  caloric  to  the 
oven  from  an  air  chamber  heated  by  furnaces,  so  that  the  same  air 
circulates  from  the  air  heating  chamber,  under  and  through  the  oven, 
and  when  it  has  been  partly  condensed  and  its  specific  gravity  in- 
creased, by  giving  out  its  contained  caloric,  returns  back,  through 
another  set  of  flues  to  the  air  heating  chamber,  there  to  be  reheated, 
thus  keeping  up  a  constant  circulation,  from  the  air  heating  chamber, 
around,  and  through  the  oven,  and  back  again  to  the  air  heating 
chamber,  instead  of  heating  ovens  by  the  circulation  of  air  heated  on 
its  passage  through  a  heated  chamber,  around  the  oven,  or  through  it, 
and  then  escaping  into  the  atmosphere.  And  also  in  combining  with 
the  above  mode  of  heating  ovens,  an  arrangement  of  fire  chambers 
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without  grates  and  ash  pits,  and  with  an  arrangement  of  flues  and 
dampers  for  heating  the  air,  and  to  assist  in  heating  the  oven,  on  the 
principle  of  returning  the  products  of  combustion  to  the  fire  chamber, 
that  is  fire  chambers,  flues,  and  dampers,  so  arranged  that  the  products 
of  combustion,  by  the  closing  of  the  dampers,  are  returned  to  the  fire 
chambers  to  consume  the  combustible  gases,  &c.,  and  to  retain  the  heat 
v/ithin  the  furnaces  and  flues,  except  when  an  active  combustion  may 
be  required.  And  also  in  so  arranging  the  flues  through  which  the 
smoke  and  other  products  of  combustion  pass  as  to  increase  the  tem- 
perature of  the  air  as  it  circulates  through  a  series  of  passages,  under 
the  bottom  of  the  oven  to  heat  it,  and  thus  increase  its  rarefaction,  and 
cause  it  to  ascend  into  the  oven." 

Claim. — "  What  we  claim  as  our  invention,  and  desire  to  secure  by 
letters  patent,  is,  the  method  described  of  heating  ovens  by  the  circula- 
tion of  air  through  them  from  a  heating  chamber,  combined  with  the 
oven  by  two,  sets  of  flues,  one  for  the  ascending  current  or  currents, 
and  the  other  for  the  descending  current  or  currents,  by  means  of  which 
the  air,  after  being  heated,  passes  up  through  the  oven,  and  becoming 
specifically  heavier,  than  the  ascending  current  or  currents,  by  giving 
out  a  portion  of  its  caloric,  descends  to  the  heating  chamber  to  be 
again  heated,  and  then  again  to  pass  up  to,  and  through  the  oven,  and 
so  on  ;  the  hot  air  or  heating  chamber  not  being  provided  with  any 
aperture  for  the  admission  of  fresh  air  to  it  whilst  in  operation.  And 
I  also  claim,  in  combination  with  the  above  mode  of  heating  ovens,  by 
the  circulation  of  heated  air  through  the  oven,  the  arrangement  of 
furnaces,  flues,  and  dampers,  as  herein  described,  operating  on  the 
principle  of  the  air-tight  stove,  by  means  of  which  combination,  the 
desired  temperature  can  be  maintained  within  the  oven  at  a  small 
expenditure  of  fuel,  whilst  the  apparatus  possesses  the  capacity  to 
attain  the  temperature  required,  as  described.  And  we  also  claim 
arranging  the  main  and  return  flues  for  the  passage  of  the  smoke  and 
other  products  of  combustion  directly  under  the  chamber  through 
which  the  heated  air  circulates  to  heat  the  bottom  of  the  oven,  by 
means  of  which  the  rarefaction  of  the  hot  air  is  increased,  to  cause  it 
to  ascend  into  the  oven,  as  herein  described." 


3S,  For  an  Improvement  in  Foot  Stoves;  George  H.  Thatcher,  Balls- 
ton,  New  York,  March  20. 

Claim. — "  What  I  claim,  is  the  peculiar  construction  of  the  appara- 
tus for  surrounding  the  feet  with  a  thin  stratum  of  heated  water,  as 
above  described.  And  I  claim  in  combination  therewith,  the  adjusta- 
ble heater,  arranged  and  operated  in  the  manner  and  for  the  purpose 
set  fortli." 


39.  For  an  Improvement  in  Pumps;  Ralph   Bulkley,  City  of  New- 
York,  March  20. 
The  patentee  says, — "  The  nature  of  my  invention  consists  in  the 

application  to,  and  combination  with,  vessels'  stepped  pumps,  a  verti- 
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cally  applied  indentation  or  indentations,  on  the  outer  surface  of  the 
pnmp,  extending  upwards  from  or  near  the  lower  end  of  tlie  pump, 
to  any  required  distance,  about  four  or  five  feet,  upwards,  more  or 
less.  These  indentations  may  be  made  by  fluting,  or  by  grooves,  or 
by  battons  placed  at  suitable  intervals ;  and  these  indentations  may 
extend  entirely  around  the  pump,  or  around  any  required  section  of 
it.  And  thrnus;h  the  projections  so  formed  by  fluting,  grooving  or 
by  battons,  transverse  indentations,  or  orifices  are  to  be  made,  suffi- 
cient to  form  a  communication  for  water  from  each  indentation  to  the 
others ;  and  one  or  more  of  the  vertical  indentations  are  to  extend  to 
and  communicate  with,  the  lower  or  receiving  orifice  of  the  pump; 
and  those  720/ so  communicating,  are  to  have  a  stop-water  at  foot; 
leaving  only  the  horizontal  or  transverse  communications  open;  around 
these  transverse  fluted  indentations,  downward,  in  sections,  or  entire, 
including  the  main  orifice,  is  to  be  applied,  appended  thereto,  a  me- 
tallic, or  other  covering,  containing  small  perforations,  so  that  water 
may  pass  through  into  the  indentations  on  the  outer  surface  of  the 
pump,  to  the  receiving  orifice  ;  so  that  if  the  coverins;  at  the  lower 
end  of  the  pump  should  become  "  choked"  or  clogged  by  swelled 
grain,  or  otherwise,  the  water  would  rise  upon  the  pump,  until  it 
found  an  entrance  into  the  indentations  or  transverse  flutes;  and  in 
tlie  outer  canals  formed  thereby,  the  water  will  pass  downwards  un- 
obstructed, into  the  receiving  orifice  of  the  pump;  the  object  of  which 
is,  to  preserve  an  unobstructed  passage  for  water  to  the  orifice  of  the 
pump,  though  the  lower  end  and  lower  part  of  the  pump  become 
<•  choked''^  and  clogged  with  swelled  grain  or  otherwise ;  a  casualty  of 
common  occurrence,  arising  from  a  variety  of  causes,  by  which  the 
pumps  frequently,  at  times  most  needed,  become  wse/e**,  endangering 
life  and  property." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters,  is  the  application  to,  and  combination  with,  vessels'  pumps,  the 
indentations  and  appendages  connected  therewith,  as  herein  described, 
for  the  objects  and  purposes  herein  set  forth,  using,  therefore,  any  de- 
scription of  material  that  will  eff"ect  the  object." 


40.  For  a.n  Improvement  in  Screening  Grain;  John  Bamborough, 
Lancaster,  Pennsylvania,  March  20. 

The  patentee  says, — "The  nature  of  my  invention  consists  in  the 
construction  and  arrangement  of  the  screens  for  screening  the  grain 
from  cockle,  &c.,  and  conveying  it  ofl"  separate  from  the  grain,  while 
it  is  susceptible  of  being  converted  into  the  common  riddle  fan  at 
pleasure." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  combination  of  the  screens  and  cockle  boards,  ar- 
ranged substantially  in  the  manner  and  for  the  purpose  set  forth." 

37* 
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41.  For  an  Improvement  in  the  Expansio}i  Joint  for  Steam  JRngines; 

Plenry  R.  Dunham,  New  York,  March  20. 

Claim. — •'  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  a  plate  of  flexible  metal  in  a  steam 
pipe  between  two  flanches  of  different  diameters,  the  yielding  of  which 
plate  shall  give  sufficient  room  for  the  expansion  of  the  pipe,  thereby 
avoiding  the  necessity  of  using  stuffing  boxes,  or  the  ordinary  copper 
hemispherical  ring  joint,  for  side  pipes  of  steam  engines." 


42.  For  an  Improvement  in  Looms;  Lawrence  Holmes,  Anderson, 

Essex  county,  Massachusetts,  March  27. 

Claim. — "What  I  claim  as  my  invention,  is  the  peculiar  manner 
of  producing,  by  means  of  the  jacquard  apparatus,  a  double  draught 
upon  each  of  the  harnesses;  in  other  words,  I  claim  the  peculiar 
punches  and  bars  (connected  with  the  harnesses  as  described)  as  com- 
bined together,  and  with  the  remainder  of  the  jacquard  apparatus  and 
with  the  harness,  and  constructed  and  operating  therewith,  substan- 
tially as  described." 


43.  For  an  Improvement  in  Carriages;  A.  W.  Forward,  Georgetown, 

Kentucky,  March  27. 

Claim. — "The  improvement  which  I  claim,  and  for  which  I  desire 
letters  patent,  is  the  converting  of  a  two  horse  carriage  into  a  one 
horse  carriage,  by  separating  tlie  fuchels,  and  the  branch  stays,  which 
is  done  by  removing  the  four  bolis  described." 


44.  For  an  Improvement  in  Furnace.  Bars;  John  H.  Fellows,  Cin- 
cinnati, Ohio,  March  27. 

The  patentee  says, — "The  nature  of  rny  invention  consists  in  an 
improved  furnace  bar  as  follows,  viz  :  first,  the  common  bar  is  gene- 
rally made  flat  on  the  surface,  but  the  present  invention  has  two  lon- 
gitudinal grooves,  and  a  raised  centre  ridge  between  them.  The 
grooves  fill  with  ashes  from  the  fire  of  either  coals  or  wood,  as  the 
case  may  be,  which  being  a  nonconductor  of  heat,  keeps  the  bar  from 
melting,  while  the  raised  centre  ridge  must  always  keep  the  same 
cool.  Second,  the  raised  centre  ridge  always  prevents  the  possibility 
of  drawing  the  ashes  out  from  the  grooves  in  the  bar,  when  clearing 
the  fire  with  the  poker,  which  is  requisite  to  keep  the  space  between 
the  bars  from  filling  up  with  clinkers,and  tiierebystopping  the  draught; 
hence,  the  ashes  always  remaining  in  the  grooves,  protected  by  the 
centre  ridge,  keep  the  middle  of  the  bar  cool.  It  cannot  therefore 
warp  or  get  out  of  its  place,  like  the  old  bars.  Third,  in  putting  out 
the  fires  of  either  steam  boats  or  land  furnaces,  which  is  desirable 
when  the  engine  stops,  to  save  fuel,  and  the  time  of  the  hands — bars 
frequently  break  down  as  soon  as  cold  water  is  thrown  on  the  fire — 
not  so  with  the  present  invention  ;  cold  water  thrown  on  them  makes 
the  bed  of  ashes  firmer  in  the  grooves,  and  the  bars  are  not  injured  by 
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being  suddenly  cooled,  like  the  common  ones.  Fourth,  the  bars  now 
in  general  use  are  made  double,  so  that  when  hot,  should  one  side 
give  way  the  other  must  follow.  This  is  avoided  by  the  present  in- 
vention, being  a  single  bar  which  also  gives  a  further  advantage,  as 
they  can  be  placed  at  any  given  distance  from  each  other,  so  that  by 
widening  the  space,  give  an  additional  draught,  which  is  desirable, 
and  more  particularly  with  low  furnaces." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is  the  application  of  iwo  grooves  and  a  central  ridge  to 
furnace  bars,  in  the  manner  described  above." 


45.  For  an  Improvement  in  Augers;  Alfred  Newton,  L.  B.  Smith, 
and  E.  San  ford,  Meriden,  N.  Haven  county,  Connecticut,  March  27. 

Claim. — "What  we  claim  as  our  improvement  and  invention,  and 
desire  to  secure  by  letters  patent,  is  the  making  or  constructing  double 
or  single  twist  augers,  with  a  gradually  increasing  length  of  twist,  and 
consequent  gradual  enlargement  of  cavity,  from  the  lower  or  cutting 
end  to  the  other  extremity  of  the  twist." 


46.  For  an  Improvem,ent  in  Pneumatic  Hydraulic  Engines;  Joseph 
C.  Strode,  East  Bradford  Township,  Chester  county,  Pennsylvania, 
March  27. 

We  are  informed  by  the  patentee, — <»  The  nature  of  this  invention 
and  improvement  consists  in  making  use  of  a  column  of  condensed 
air  between  the  propelling  fluid,  and  the  fluid  that  is  to  be  raised — 
said  air  being  condensed  in  a  pyramidal  shaped  chamber,  by  means 
of  the  momentum  of  a  descending  column  of  water — said  chamber 
having  a  communication  by  a  small  opening  at  its  top  with  another 
chamber  into  which  the  spring  water,  or  fluid  to  be  raised,  is  intro- 
duced, called  the  spring  water  chamber,  and  upon  which  the  con- 
densed  air  in  the  first  named  chamber  is  made  to  act,  causing  said 
fluid  to  rise  through  a  tube  placed  in  the  spring  water  chamber,  (open 
at  its  lower  end,  and  closed  alternately  at  its  upper  end,  by  means  of 
a  valve,)  into  a  large  air  vessel,  or  receiver,  of  the  usual  form  and 
construction,  being  conducted  thence  to  its  place  of  destination,  by 
pipes  or  hose,  in  the  usual  manner." 

Claim. — "What  I  claim  as  my  invention,  and  wish  to  secure  by 
letters  patent,  is,  first,  making  use  of  a  column  of  condensed  air  be- 
tween the  propelling  fluid — and  the  fluid  to  be  raised  in  the  manner 
above  described,  or  other  mode  substantially  the  same  by  which  analo- 
gous results  are  eff'ected.  Second,  I  claim  the  particular  combination 
of  the  pyramidal  air  chamber,  the  internal  spring  water  chamber,  and 
the  water  tube  with  the  curved  conducting  pipe  and  valve,  and  the 
air  chamber  and  hinged  valve,  constructed  and  arranged  in  the  man- 
ner and  for  the  purpose  substantially  as  set  forth." 
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47.  For  an  Improvement  in  Bobbin  Stands;  Noali  C.  Piram,  Boston, 

MassachuseltSj  March  27. 

The  patentee  says  in  his  specification, — "  My  improvement  in  said 
stand  consists  in  combining  with  it,  and  also  with  the  cap  piece,  ver- 
tical lips  or  fianches,  one  of  which  is  made  to  extend  entirely  aronnd 
the  lower  head  of  the  bobbin,  and  to  rise  up  above  the  lower  surface 
of  the  said  head.  The  other  flanch  in  a  similar  manner  extends  down- 
wards from  the  cap  plate,  and  around  the  upper  head  of  the  bobbin, 
and  below  the  upper  surface  of  the  said  head.  The  object  of  the 
said  flanches  is  to  prevent  the  twine  on  the  bobbins  from  euher  pass- 
ing between  the  lower  surface  of  the  lower  head  of  the  bobbin,  and 
the  upper  surface  of  the  base,  or  between  the  upper  surface  of  the 
upper  head  of  the  bobbin,  and  the  lower  surface  of  the  cap  piece,  as 
it  very  often  does  in  the  ordinary  bobbin  stand,  and  by  so  doing  either 
becomes  entangled,  or  so  wedged  between  the  surfaces  in  opposition, 
as  to  render  it  nearly,  if  not  entirely  impossible  to  rotate  the  bobbin, 
until  the  cause  of  the  difficulty  is  removed." 

Claim. — "  What  I  claim,  is  the  lip  or  flanch  as  applied  to,  or  com- 
bined with,  the  base  or  cap  piece,  and  arranged  with  respect  to  the 
bobbin,  in  the  manner  and  for  the  purpose  as  above  specified." 


48.  For  an  Improvement  in  Steam  Engines;  Charles  Galvani  (assignor  of 

John  Clark),  City  of  New  York,  March  27. 

The  patentee  says: — "The  nature  of  my  invention  consists  in  com- 
bining a  rotary  engine  with  an  annular  furnace,  the  revolving  rim  of 
the  engine  being  heated  so  that  when  water  is  forced  into  it,  it  shall 
be  flashed  into  steam  which  passes  round  through  the  cylinder  and 
thence  issues  through  an  orifice  on  one  side  at  a  tangent  to  the  wheel." 

Claim. — "What  I  claim  as  new,  and  desire  to  secure  by  letters 
patent,  is,  the  combination  of  the  engine,  constructed  substantially  as 
described,  with  a  furnace  in  which  it  revolves,  and  which  generates 
the  steam  with  which  it  is  driven,  all  as  above  set  forth,  by  which 
what  is  denominated  flash  steam  is  employed  in  a  rotary  engine." 


49.  For  an  Improvement  in  the  Steam  Cross  Ctit  Sazv;  Lewis  Kirk,  Read- 
ing, Berks  couiUy,  Pennsylvania,  jNIarch  27. 

The  nature  of  this  invention  consists  in  attaching  a  crosscut  saw  to 
the  cross  head  of  a  steam  engine,  hung  on  trunnions,  in  a  frame,  the 
ways  on  which  the  cross  head  slides  being  attached  to  the  head  of  the 
cylinder,  and  the  same  passing  through  a  guide  at  the  end  of  the  ways, 
so  that  by  this  arrangement  the  saw  is  operated  directly  by  the  piston 
rod,  and  is  at  liberty  to  move  down  through  the  log  as  it  cuts,  in 
consequence  of  having  the  engine  hung  on  trunnions.  My  invention 
also  consists  in  reversing  the  direction  of  the  steam  ways  that  connect 
the  steam  chest  with  the  ends  of  the  cylinder,  in  combination  with  the 
two  tappets  on  the  valv^e  rod,  which  are  struck  by  the  cross  head  to 
shift  the  valve  towards  the  end  of  each  stroke,  by  means  of  which 
arrangement  I  am  enabled  to  dispense  with  the  rock  shaft  heretofore 
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employed  in  all  engines  which  operate  the  valves  by  the  direct  recipro- 
cating motion  of  the  piston.  And,  finally,  my  invention  consists  in 
coupling  the  trunnions  of  the  cylinder  (which  are  hollow  for  the 
introduction  and  escape  of  the  steam)  with  the  steam  and  exhaust 
pipes,  by  having  a  cylindrical  fillet  on  the  end  of  each  trunnion  fitted 
to  an  annular  cylindrical  groove  in  the  end  of  the  vSteani  and  exhaust 
pipe,  so  that  by  putting  packing  in  this  groove,  it  can  be  forced  up 
against  the  end'  of  the  fillet  to  make  a  steam-tight  turning  joint  by 
means  of  coupling  screws  which  pass  through  the  flanch  of  the  pipe, 
and  a  collar  that  turns  on  a  groove  cut  in  that  part  of  the  periphery  of 
the  trunnion  which  projects  beyond  the  boxes  in  which  it  turns." 

Claim. — "  What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  first,  combining  with  a  steam  engine,  that  is  hung  on 
trunnions  to  admit  of  its  vibration  as  herein  described,  a  cross  cut  saw 
attached  to  the  cross  head  of  the  piston  rod,  as  described,  Avhereby  the 
saw  can  receive  its  longitudinal  motions  to  cut  an  up  and  down  motion 
to  pass  through  the  log  as  it  is  cut,  and  to  be  lifted  up  preparatory  to 
another  cut,  substantially  as  described." 


50.  For  an  Improvement  in  Reducing  and  BleachingStraw  and  other  Fibrous 

Substances;  Lemuel  W.  Wright  (citizen  of  the  United  States,  residing 

in  London),  March  27. 

The  patentee  says: — "These  improvements  consist,  firstly,  in  the 
novel  arrangement  and  construction  of  the  several  parts  of  the  machinery 
or  apparatus  employed,  and  in  the  application  of  the  same  to  the 
process  of  reducing  and  bleaching  straw  and  other  fibrous  substances 
(such  as  wheat,  oat,  rye,  barley,  or  rice  straw,  wood,  and  jute  weed, 
commonlj'  called  larat,  as  well  as  various  kinds  of  grass  and  Indian 
corn,  leaves  and  husks,  &c.),  to  be  used  for  the  manufacture  of  various 
kinds  of  paper,  mill  board,  card  board,  button  board,  &c.-,  secondly,  in 
the  particular  machinery  or  apparatus  for  cleaning  and  washing  all 
the  dirty  and  extraneous  matter  from  the  straw  or  other  fibrous 
substances.  Thirdly,  in  the  peculiar  adaptation  of  the  machinery  or 
apparatus  used  or  employed  for  reducing  or  grinding  the  same  into  a 
state  of  pulp  by  means  of  heavy  rollers  revolving  on  a  plate.  Fourthly, 
in  the  continuation  of  the  washing  of  the  fibrous  substance  in  the  pulpy 
state,  and  in  the  peculiar  apparatus  or  machinery  employed  for  the 
purpose  of  boiling  the  same  by  steam.  And  fifthly,  in  the  machinery 
or  apparatus  for  washing  the  pulp  from  the  boiling  process  for  perform- 
ing the  souring  and  chloride  processes,and  thus  perfecting  the  operation 
of  bleaching  the  pulp  ready  for  use,  as  hereinafter  described." 

Claim. — What  I  claim  as  my  invention,  is  the  combination  and 
arrangement  of  the  respective  parts  of  the  apparatus,  as  described,  by 
which  the  straw  or  other  material  is  subjected  in  succession  to  the 
boiling,  washing,  and  bleaching  processes,  the  respective  vessels,  the 
tubes  for  the  conveyance  of  water  and  steam  and  for  the  transference 
of  the  material,  and  the  apparatus  for  reducing  it  to  pulp,  being 
arranged  and  operating  substantially  as  herein  set  forth,  by  which 
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means  the  complete  preparation  of  the  paper  pulp  is  effected  more 
economically  than  heretofore.  I  likewise  claim  the  construction  of  the 
apparatus  for  converting  the  pulp  into  paper,  or  mill  board;  said 
apparatus  consisting  of  a  water  tight  box,  and  of  a  deep  frame  the 
movable  bottom  of  which  constitutes  the  paper  mould;  said  box, 
frame,  and  mould  being  in  the  arrangement  of  the  parts  and  its  opera- 
tion, such  as  is  herein  described  and  represented." 


51.  For  an  Improvement  in  Ditching  and  Fencing,  ElhananW.  Thomas, 

Chicago,  Illinois,  March  27. 

Claim. — "What  I  claim  as  my  invention,  and  wish  to  secure  by 
letters  patent,  is  the  combination  of  two  ditching  machines  in  the 
manner  described,  so  that  the  sods  cut  from  two  parallel  ditches  shall 
be  elevated  and  placed  with  the  grass  out  in  a  continuous  ridge  between 
said  ditches  at  one  operation,  in  the  manner  and  for  the  purpose  set 
forth." 


52.  For  an  Improvement  in  Raising  Water  on  Bars,  Shoals,  SfC.,for  render- 
ing them  A/'avigable;  Waller  Harris,  Richmond  county,  Georgia, 
March  27. 

"The  nature  of  my  invention,"  says  the  patentee,  "consists  in 
concentrating  the  water  on  the  channel  ol  streams  when  at  or  near 
low  Avater  mark,  or  below  navigable  point,  by  means  of  fixtures  ex- 
tending from  one  or  both  edges  of  the  stream,  according  to  circumstan- 
ces, and  rendering  them  navigable." 

Claim. — "What  I  claim  as  my  invention,  and  desire  to  secure  by 
letters  patent,  is,  the  method  of  obtaining  a  line  at  right  angles  to  the 
current  of  a  stream,  for  the  erection  of  eddies,  piers,  or  other  fixtures, 
employed  in  deepening  streams,  by  means  of  the  floating  apparatus, 
provided  with  shafts  and  turning  on  the  post,  in  the  manner  described." 


MECHANICS,  PHYSICS,  AND  CHEMISTRY. 


Jibstract  of  a  Lecture  on  the  Decomposition  of  Suits  by  Hot  Steam. 
Delivered  before  the  Pharmaceutical  Society,  London,  February 
9,  1S4S.     By  Professor  E.  Sollv,  F.  R.  S.,  F.  G.  S.,  &c. 

That  steam  possesses  considerable  powers  in  effecting  the  decom 
position  of  many  substances  has  long  been  known;  but  the  extent  of 
these  powers,  the  mode  in  which  they  act,  and  the  effects  to  which 
they  give  rise  in  nature,  are  very  little  known :  it  was  the  object  of 
this  lecture  to  draw  attention  to  this  kind  of  decomposition,  and  to 
illustrate  some  very  curious  phenomena  produced  by  it. 

In  introducing  the  subject,  the  Lecturer  briefly  adverted  to  the 
mode  in  wliich  chemical  alfinity  acts,  and  the  two  great  changes,  of 
combination  and  decomposition,  to  wliich  it  gives  rise ;  the  latter  taking 
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place  when  some  antagonist  or  interfering  cause  neutralizes  or  over- 
comes the  force  of  chemical  affinity;  the  most  important  of  these 
causes  were  the  following  : — 

1.  Superior  affinity;  the  commonest  cause  of  decomposition,  being 
either  simple,  wlien  one  substance  separates  two  others,  because  it  has 
a  superior  affinity  for  one  of  them,  as  where  potassium  decomposes 
water  by  abstracting  its  oxygen  ;  or  double,  when  two  binary  com- 
pounds mutually  decompose  each  other,  and  form  two  entirely  new 
substances. 

2.  Spontaneous  change,  or  a  tendency  of  compound  substances  to 
separate  into  their  component  parts  ;  an  effect  in  many  cases  produced 
by  the  mere  re-arrangement  of  the  elementary  particles  into  simpler, 
and  more  stable  compounds. 

3.  Alechanical  attraction. — Chemical  action,  it  is  well  known,  is 
often  checked  and  controlled  by  the  mere  force  of  aggregation  ;  in 
some  cases  it  appears  to  be  even  overcome  by  that  power;  thus  strong 
solutions  of  the  alkaline  silicates  are  decomposed  by  sand,  or  finely 
divided  silica,  forming  a  hard  and  solid  sandstone  ;  in  this  case  the 
silicate  seems  to  be  decomposed  in  consequence  of  the  aggregative 
power  of  the  silica. 

4.  Heat,  which,  like  spontaneous  change,  in  many  cases  produces 
decomposition  by  tending  to  resolve  substances  into  mere  simple  com- 
pounds. In  some  cases,  however,  such  as  oxide  of  mercury,  the  de- 
composition is  entire,  the  substance  heated  being  wholly  reduced  into 
its  elementary  constituents. 

5.  Ligfit,  which,  like  heat,  possesses  the  power  of  augmenting  or 
diminisliing  chemical  affinity,  causing  the  combination  of  some  sub- 
stances, such  as  chlorine  and  hydrogen  ;  and  separating  the  elements 
of  a  number  of  compounds,  such  as  those  of  silver,  gold,  mercury, 
&c. 

6.  Electricity,  which,  in  passing  through  a  number  of  compounds, 
causes  their  decomposition.  All  substances  which  are  thus  decom- 
posed, appear  to  consist  of  simple  equivalents  of  conducting  and  non- 
conducting matter:  those  which  consist  wholly  of  non-conducting  ele- 
ments, are  entirely  non-conductors,  a  property  whicli  likewise  belongs 
to  those  compounds  containing  one  equivalent  of  a  conductor,  united 
to  two  or  more  equivalents  of  a  non-conductor ;  whilst  those  which 
consist  of  equal  proportions  of  conducting  and  non-conducting  matter 
are  electrolytes  or  conductors,  which  undergo  decomposition  when 
liquid,  but  non-conductors  when  solid. 

7.  Example. — When  two  distinct  compounds,  having  no  action  in 
each  other,  are  mixed,  if  the  one  from  any  cause  should  undergo  de- 
composition, it  will,  in  many  cases,  tend  to  induce  the  decomposition 
of  the  substance  with  which  it  is  mixed,  even  though  the  latter  iias 
independently  no  tendency  to  change  or  decompose.  Fermentation 
is  of  this  kind. 

S.  Presence. — Perhaps  the  most  remarkable  of  all  the  sources  of 
decomposition,  is  that  kind  of  influence  to  which  lierzelius,  in  1835, 
gave  the  name  of  Catalytic  action ;  a  term  which,  without  conveying 
any  theoretical  view  as  to  the  mode  in  which  these  effects  are  pro- 
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duced,  must  be  taken  as  solely  indicating  those  changes  in  chemical 
composition  merely  produced  by  the  presence  of  certain  substances, 
not  undergoing  any  change  themselves,  or  in  any  way  chemically 
active  in  producing  the  effects  observed.  The  decomposition  of  oxy- 
wafer  by  the  metals,  and  of  fused  chlorate  of  potash  by  oxides  of 
manganese  and  copper,are  good  illustrations  of  catalytic  action.  Those 
who  advocate  the  contact  theory  of  electricity,  or  believe  that  the  mere 
contact  of  dissimilar  kinds  of  matter  gives  rise  to  the  evolution  of  elec 
tricity,  may  explain  these  phenomena  on  the  supposition,  that,  as  the 
electrical  equilibrium  of  matter  is  disturbed  by  the  contact  of  dissimi- 
lar matter,  so  the  chemical  powers  of  any  substance  will  be  more  or 
less  modified  by  the  contact  of  other  substances,  even  though  they 
have  no  affinity  or  tendency  to  combine  with  the  substance  which 
thus  influences  them. 

The  decomposition  of  a  substance  is  generally  not  caused  by  one  of 
these  forces  alone,  but  by  a  combination  of  two  or  more  of  them  to- 
gether, the  facility  with  which  they  act  depending  on  the  strength 
which  binds  together  the  elements  of  the  compound.  A  very  great 
difference  is  found  to  exist  between  even  the  same  class  of  compounds; 
thus  potassium  and  oxygen  combine  with  the  greatest  facility  and 
under  any  circumstances,  however  unfavorable;  but  are  separated 
with  very  great  difficulty,  there  being  a  wide  range  between  the  point 
of  combination  and  that  of  decomposition.  Oxygen  and  mercury, 
on  the  other  hand,  exhibit  comparatively  but  little  attraction  for  each 
other,  and  when  combined,  a  very  slight  determining  cause  will  pro- 
duce^ their  separation.  In  some  cases,  chemical  affinity  and  the  oppos- 
ing forces  are  so  nearly  balanced,  that  combination  or  decomposition 
may  be  apparently  produced  at  pleasure.  The  decomposition  of  steam 
by  hot  iron,  oxide  of  iron,  and  hydrogen  being  produced,  and  the  de- 
composition of  hot  oxide  of  iron  and  hydrogen,  steam  and  iron  result- 
ing, is  a  familiar  illustration  of  this  balance  of  power. 

In  effects  of  this  kind  it  is  obvious  some  part  of  the  action  is  pro- 
duced by  mass,  as  distinct  even  from  that  due  to  mere  rapidity  of 
action,  or  perfect  mixture.  When  a  solution  of  sulphuret  of  potassium 
or  calcium  is  poured  into  excess  of  muriatic  acid,  a  very  different  effect 
is  produced  to  that  caused  by  pouring  muriatic  acid  into  the  sulphuret; 
in  the  former  case  bisulphuretted  hydrogen  is  formed,  in  the  latter 
sulphuretted  hydrogen  is  evolved,  and  sulphur  deposited. 

Berthollet,  on  studying  the  nature  of  decomposition,  was  led  to  the 
conclusion,  that  when  a  compound  was  decomposed  by  the  exertion 
of  superior  affinity,  the  result  was  not  merely  in  accordance  with  the 
ratio  of  affinity,  but  depended  also  on  several  other  conditions,  and 
on  the  nature  of  the  substances  present.  When,  for  example,  a  strong 
acid  is  added  to  a  saline  solution,  he  conceived  that  the  base  would  not 
entirely  separate  from  the  weaker  acid,  and  combine  with  the  stronger 
one  alone,  but  that  it  would  be  equally  divided  between  the  two,  in 
the  proportion  of  their  relative  mass.  He  conceived  that  single  or 
double  decomposition  was  never  complete  where  no  change  of  form 
took  place — that  two  salts  when  mixed  together  would  only  half  de- 
compose each  other,  unless  one  of  the  resulting  compounds  was  in- 
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soluble  ;  when  this  was  the  case,  or  in  any  other  way  one  of  the  pro- 
ducts could  be  removed,  as  the  remainder  of  the  salts  would  then  be 
half  decomposed,  and,  as  this  action  would  continue  with  infinite 
rapidity,  the  whole  of  the  compound  would  finally  be  decomposed. 

Subsequent  experiments  showed,  however,  that  this  view  was  not 
correct,  and  that  in  many  cases,  Berthollet  was  misled  by  the  forma- 
tion of  acid  or  basic  salts.  Some  interesting  experiments  on  this  sub- 
ject were  made  by  Mr.  Phillips  in  1816  (Quart.  Jour.,  i,  SO^  show- 
ing the  mutual  action  of  carbonate  of  potash  on  sulphate  of  baryta, 
and  carbonate  of  baryta  on  sulphate  of  potash.  There  are,  Iiowever, 
many  points  connected  with  the  decomposition  of  salts,  requiring  fur- 
ther uivestigation. 

For  more  than  fifty  years  it  has  been  known,  that  under  certain  cir- 
cumstances, steam  possesses  considerable  power  in  aiding  the  decom- 
position of  many  compounds.  This  has,  for  the  most  part,  been  either 
attributed  to  superior  affinity,  or  to  mere  mechanical  action — it  has  not 
been  recognised  as  a  distinct  and  definite  mode  of  decomposition, and, 
consequently,  the  recent  experiments  of  Mr.  R.  A.  Tilghman,  whilst 
they  unite  a  number  of  known  phenomena  under  one  general  head, 
and  exhibit  a  series  of  new  and  unexpected  decompositions,  show  that 
the  force  which  produces  them  is  one  of  very  high  and  peculiar  power. 

Mr.  Tilghman  has  found  that  a  large  number  of  salts,  including 
some  of  the  most  fixed  and  stable  compounds  known  are  readily  de- 
composed by  a  current  of  steam,  at  a  high  temperature.  It  appears 
essential  to  this  action,  that  the  acid  itself  should  be  either  volatile  or 
decomposable  at  a  high  temperature,  and  the  action  is  probably  facili- 
tated by  any  affinity  which  the  base  may  have  for  water,  the  tendency 
to  form  a  hydrate  assisting  in  the  expulsion  of  the  acid.  The  tem- 
perature and  other  conditions  requisite  for  this  effect  vary  with  differ- 
ent salts,  depending  on  various  circumstances,  such  as  the  affinity  to 
be  overcome,  &c.  In  many  cases  also,  decomposition  is  masked,  or 
even  wholly  prevented,  by  interfering  circumstances;  yet  these  pre- 
sent no  exception  to  the  general  rule,  for  it  may  readily  be  shown 
that  decomposition  takes  place  as  soon  as  these  interfering  causes  are 
removed. — ^mer.  Phil.  Trans,  x.  167. 

The  interesting  experiments  of  Gay  Lussac  and  Thenard,  which 
arise  out  of  their  investigations  into  the  nature  of  chlorine  and  muri- 
atic acid,  showed  many  remarkable  instances  of  decomposition  under 
the  agency  of  steam.  When,  for  example,  dry  chlorides  were  treated 
with  dry  boracic  acid,  they  were  not  decomposed,  though  they  were 
readily  acted  on  when  exposed  to  the  influence  of  steam.  This,  it 
was  at  first  supposed,  depended  on  the  fact  that  the  acid  could  not 
exist  in  the  dry  state,  but  afterwards  was  shown  to  result  from  the 
want  of  oxygen  to  combine  with  the  metal  of  the  chloride,  and  form 
an  oxide  which  could  unite  with  the  boracic  acid. 

These  experiments,  and  the  consideration  they  give  rise  to,  were  of 
considerable  practical  interest  in  connexion  with  lime  burning,  for  it 
was  shown  that  carbonate  of  lime  is  far  more  easily  decomposed  when 
heated  in  steam  than  in  dry  air,  and  on  the  other  hand,  that  hydrate 
of  lime  is  readily  converted  into  carbonate  when  heated  in  carbonic 
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acid,  bearing  out  tlie  well-known  fact  that  damp  chalk  or  linfie^Jtone 
is  easier  converted  into  quick  lime  than  it  is  when  quite  dry.  This 
action  of  water  has  been  variously  explained.  Dumas  regards  it  as 
either  caused  by  the  superior  affinity  of  lime  tor  water  at  a  high  tem- 
perature, which  causes  it  to  combine  with  the  latter  and  set  free  the 
carbonic  acid,  or  else  that  the  steam  being  partially  decomposed  by 
the  ignited  fuel  in  the  lime  kiln,  generates  a  portion  of  hydro-carbon, 
which  decomposes  the  carbonic  acid  of  the  limestone,  reducing  it  to 
the  state  of  carbonic  oxide  (Traite  ii,  247^'.  Gay  Lussac  considers 
that  the  first  explanation  is  inadmissable,  because  hydrate  of  lims  is 
quite  as  easily  decomposed  by  heat  as  carbonate,  and  shows  tlie  in- 
correctness of  the  second  explanation  by  some  excellent  experiments, 
in  which  decomposition  is  shown  to  be  wholly  cau5sed  by  the  steam, 
quite  independently  of  the  products  of  combustion. — (Jinn,  de  Ch. 
et  de  Phys.  Ixiii,  219). 

Although  it  is  perfectly  true,  that  under  similar  circumstances,  the 
carbonate  and  hydrate  of  lime  are  decomposed  with  equal  facility  by 
heat,  yet  it  is  also  evident  that  the  affinities  are  so  nearly  balanced, 
that  some  influence  may  be  reasonably  attributed  to  mass,  and  that 
the  affinity  of  lime  for  water  would  be  rather  greater  than  for  carbonic 
acid  when  the  former  was  present  in  large  excess.  Another  very  im- 
portant consideration  is,  the  facility  of  difl'usion.  The  mere  mechani- 
cal effect  of  difl'usion  would  facilitate  the  decomposition  of  carbonate 
in  an  atmosphere  of  steam,  or  hydrate  in  an  atmosphere  of  carbonic 
acid.  The  conclusion  drawn  by  Gay  Lussac  from  his  experiments, 
wa:;,  that  the  influence  of  steam  in  assisting  the  decomposition  of  the 
carbonates,  was  due  to  the  increased  facility  given  for  the  diffusion 
or  escape  of  the  carbonic  acid. 

The  most  important  compounds  which  Mr.  Tilghman  has  decom- 
posed by  the  influence  of  hot  steam  are  the  earthy  and  alkaline  chlo- 
rides,fluorides,  sulphates,  silicates,  borates,  phosphates,  and  chromates. 
Two  interfering  effects  require  to  be  guarded  against  in  experiments 
of  this  sort,  namely,  the  fusibility  or  volatility  of  the  base  when  set 
free  ;  those  compounds  which  are  fusible,  or  the  base  of  which  is 
fusible,  are  of  course  more  dilHcult  to  decompose  than  otliers,  as  be- 
coming superficially  fused  they  are  then  for  the  most  part  protected 
from  further  action.  On  the  other  hand,  when  the  base  is  as  volatile 
as  the  acid,  the  two  though  separated  by  the  steam,  reunite  to  form 
the  original  compound  nearly  as  rapidly  as  they  are  separated. 

The  decomposition  of  such  substances  by  steam,  is  very  greatly 
facilitated  by  the  admixture  of  some  infusible  inert  porous  substance, 
which  shall  act  as  a  retainer,  mechanically  preventing  loss  by  evapo- 
ration or  fusion. 

Common  salt,  sulphate  of  soda,  sulphate  of  baryta,  &c.,  may  be 
partially  decomposed  by  steam  alone,  when  sufficiently  heated,  but 
the  interfering  causes  just  mentioned,  prevent  more  than  a  small  por- 
tion from  being  decomposed  ;  by  the  use  of  retaining  substances,  how- 
ever, they  may  be  rapidly  decomposed  to  a  very  considerable  amount, 
muriatic  acid,  or  sulphuric  acid  mixed  with  sulphurous  acid  and  oxy- 
gen, being  given  off,  whilst  caustic  soda  or  baryta  remains. 
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Several  different  theories,  or  modes  of  explaining  this  action,  natu- 
rally suggest  themselves ;  amongst  these  are,  superior  affinity,  diffu- 
sion, and  catalytic  action.  It  is  evident  that  in  all  feeble  combinations, 
and  especially  those  where  both  acid  and  base  have  a  tendency  to 
form  hydrates,  the  affinity  of  the  acid  and  base  for  each  other  maybe 
weakejied  by  heat,  whilst  that  of  both  to  form  hydrates  may  not,  or 
may  be,  proportionably  less  weakened.  It  is  evident  that  in  the  case 
of  all  haloid  salts,  the  presence  of  water  must  be  essential  to  their  de- 
composirion  by  heat,  whether  alone  or  in  the  presence  of  another  acid, 
as  a  source  of  oxygen  to  the  metal,  and  hydrogen  to  the  chlorine;* 
and  it  is  plain  that,  in  most  cases  the  separation  of  an  oxide  from  muri- 
atic acid,  must  be  far  more  easy  than  that  of  a  metal  from  chlorine. 
This  action  of  water  does  not  apply  to  the  decomposition  of  other 
salts,  unless  we  adopt  the  view  of  the  composition  of  salts  first  ad- 
vanced about  1815,  by  Davy,  and  afterwards  brought  forward  by 
Dulong  and  others,  according  to  which  all  salts  are  assumed  to  be 
formed  on  a  similar  type,  the  salts  of  the  oxy  acids  being  considered 
as  consisting  of  the  metals  united  to  the  acids  -\-  oxygen  :  thus  chlo- 
ride of  sodium  being  Na,  C,  sulphate  of  soda  would  be  Na.  So^. 
Perhaps  the  strongest  argument  in  favor  of  this  hypothesis  is  the  man- 
ner in  which  it  explains  the  relation  of  acid  to  the  oxygen  in  salts 
of  sesqui  or  deutoxides.  There  are.  liowever,  serious  objections  in 
the  number  of  hypothetical  substances  the  existence  of  which  must 
be  assumed,  and  in  the  fact  that  two  distinct  bases  must  be  assumed 
to  explain  the  composition  of  bi-salts. 

There  can  be  little  doubt  that  in  several  cases  these  decompositions 
are  materially  facilitated  by  the  freedom  with  which  the  substances 
evolved  are  carried  away  by  diffusion.  It  is,  however,  hardly  possi- 
ble to  conceive  that  these  effects  are  wholly  caused  in  this  manner  ; 
because,  if  they  were,  dry  air  should  be  expected  to  produce  some 
effect  in  decomposing  salts  like  the  sulphates,  which,  however,  appears 
not  to  be  the  case  ;  and  further,  in  some  cases,  the  substance  evolved 
has  no  tendency  to  diffuse,  being  at  once  decomposed,  like  chromic 
acid,  which  is  readily  evolved  from  its  compounds  with  the  alkalies, 
at  a  high  temperature  by  steam,  though  at  once  resolved  into  oxide 
of  chromium  and  oxygen. 

In  some  respects  the  process  of  decomposition  by  steam  approaches 
more  nearly  to  the  effects  of  catalytic  action  than  to  those  of  any 
other  known  mode  of  decomposition;  at  all  events,  though  it  may  not 
be  clear  that  they  depend  on  the  same  power,  yet  it  is  evident  that 
no  other  explanation  can  be  considered  as  altogether  comprehending 
the  phenouiera  in  question. 

Independently  of  the  scientific  interest  of  these  experiments,  in  con- 
nexion with  the  laws  of  affinity  and  decomposition,  they  possess  great 
value  in  a  practical  point  of  view,  both  as  indicating  new  processes 
of  manufacture,  and  as  explaining  the  nature  of  many  geological  phe- 
nomena which  are  of  practical  importance  in  the  arts. 

One  of  the  most  remarkable  of  the  new  manufacturing  processes, 
and  for  which  Mr.  Tilghman  has  obtained  a  patent,  is  the  direct  de- 
composition of  soda  salts,  and  especially  common  salt.     The  experi- 
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ments  of  Gay  Lussac  and  Thenard,  as  well  as  others,  have  long  since 
shown  that  common  salt  may  be  decomposed  by  the  action  of  various 
substances,  particularly  silex,  when  exposed  to  the  influence  of  steam 
at  a  high  temperature ;  but  these  cases  appear  to  have  been  merely 
considered  as  decompositions  by  superior  affinity  or  substitution,  the 
result  being  only  the  conversion  of  common  salt  into  some  oxygen 
salt,  in  which  the  soda  is  strongly  combined  to  an  acid,  from  which  it 
can  only  be  obtained  by  a  new  process.  In  Mr.  Tilghman's  mode  of 
working,  common  salt  is  mixed  with  some  porous  retaining  substance, 
such  as  alumina,  phosphate  of  lime,  &c.,  decomposed  by  steam  at  a 
high  heat,  and  the  product  simply  lixiviated,  when  it  at  once  yields  a 
strongly  alkaline  lye.  It  must  be  borne  in  mind,  that  the  retaining 
substances  do  not  act  merely  by  chemical  affinity,  but  that  their  action 
is  chiefly  mechanical;  this  constitutes  an  important  distinction  between 
this  and  all  other  processes,  and,  as  a  necessary  result,  the  soda  ob- 
tained is  nearly  pure,  and  requires  very  little  further  manipulation. 


The  decomposition  of  salt  in  this  mode,  may  easily  be  carried  on 
continuously  in  a  kiln,  like  lime-burning,  balls  of  a  mixture  of  salt 
and  alumina  being  thrown  in  above,  and  withdrawn  from  the  furnace 
below,  when  the  operation  is  judged  complete.  The  accompanying 
wood-cut  represents  the  kind  of  kiln  which  has  hitherto  been  employ- 
ed, though  there  is  Uttle  doubt  that  it  will  soon  be  modified  and  im- 
proved. C  is  the  fire  fed  with  coal  or  coke;  A  the  kiln  through  which 
the  whole  products  of  combustion  pass;  the  salt  balls  are  thrown  in 
above,  and  withdrawn  from  time  to  time  at  the  discharge  door  D  ;  B, 
the  steam  pipes  through  which  a  constant  current  of  hot  steam  is 
allowed  to  pass  over  the  ignited  fuel,  thus  insuring  a  uniformly  damp 
atmosphere  in  the  body  of  the  lain. 
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The  passage  of  the  results  of  combustion  through  the  kiln  does  not 
m  any  way  interfere  with  or  modify  the  decomposition  of  the  salt; 
various  practical  precautions  must  be  attended  to,  a  certain  tempera- 
ture and  a  certain  proportion  of  steam  being  found  most  advanta- 
geous. Under  favorable  circumstances,  eighty  per  cent,  of  the  salt  em- 
ployed has  been  decomposed  and  converted  into  caustic  soda  and 
muriatic  acid. 

When  alumina  is  the  retaining  substance  used,  the  solution  of  alkali 
obtained  holds  a  large  quantity  of  that  earth  in  solution,  in  a  very 
convenient  form  for  the  use  of  the  dyer,  being  readily  separated  by 
mere  exposure  to  the  air,  or  even  by  the  action  of  some  coloring  mat- 
ters. When  carbonate  of  soda  is  to  be  prepared,  the  solution  may  be 
readily  carbonated  by  a  current  of  carbonic  acid  which  precipitates 
the  alumina,  or  the  furnace  balls  maybe  crushed  and  carbonated, /?er 
se;  on  lixiviation  they  then  yield  pure  carbonate  of  soda,  and  the 
whole  of  the  alumina  remains  insoluble  ready  to  be  employed  over 
and  over  again  in  aiding  the  process  of  decomposition.  For  some 
purposes  the  presence  of  a  small  quantity  of  alumina  in  solution  does 
not  do  any  harm  :  thus,  for  example,  the  crude  alkaline  solution  may 
be  at  once  employed  for  the  manufacture  of  soap. 

Perfectly  similar  processes  may  be  used  to  eifect  the  decomposition 
of  salts  of  baryta  and  strontia ;  but  with  these  a  somewhat  higher 
heat  than  that  required  for  the  fixed  alkaline  salts  is  necessary,  the 
fusibility  of  the  results  may  be  obviated  by  the  use  of  porous  retain- 
ing substances  such  as  lime,  and  the  operation  may  be  conducted  con- 
tinuously in  a  kiln  or  reverberatory  furnace. 

In  the  decompositions  of  the  sulphates  a  part  of  the  acid  passes  off 
pure,  the  remainder  being  in  turn  decomposed  by  the  heat  into  sul- 
phurous acid  and  oxygen  ;  it  is  probable  that  sulphuric  acid  might 
be  economically  made  from  a  cheap  sulphate,  such  as  gypsum,  by  this 
process,  as  far  less  extensive  or  costly  apparatus  would  be  required 
than  in  the  ordinary  mode  of  manufacturing  it  from  sulphur  and 
pyrites. 

The  separation  of  other  acids  from  bases,  such  as  hydrofluoric,  may 
also  probably  be  practically  employed  with  advantage.  The  decom- 
position of  salts  of  the  fixed  acids,  such  as  silica  and  boracic,  though 
now  more  interesting  as  abstract  facts,  is  probably  less  likely  to  lead 
to  practical  results.  In  these  cases  the  volatilization  of  the  fixed  acids 
is  assisted  by  the  steam,  in  the  same  way  that  the  distillation  of  oils, 
&'c.,  is  aided  by  steam:  the  fact  that  ignited  silica  is  volatile  in  a  cur- 
rent of  steam  has  been  known  some  time,  from  the  interesting  ex- 
periments of  Jeffries,  an  account  of  which  was  read  before  the  Royal 
Society  in  1840,  but  not  published  in  the  Philosophical  Transactions, 
(Phil.  Mag.  1S40,  xvii.  299.^ 

It  is  evident  from  the  foregoing  fact,  that  in  every  case,  when  a  hv- 
drated  salt  is  rapidly  dried,  it  is  liable  to  be  more  or  less  decomposed; 
this  fact  is  worthy  of  attention,  as  the  effect  thus  produced,  in  some 
cases,  might  introduce  serious  errors  into  processes  of  analysis.  The 
tendency  of  chloride  of  calcium  to  undergo  partial  decomposition, 
when  rapidly  dried,  has  been  known  for  some  time.     It  is  also  worthy 

38* 
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of  remark,  that  as  all  ordinary  flames  contain  hydrogen,  they  are  more 
or  less  moist,  and  consequently  have  a  certain  amount  of  decomposing 
power;  hence  the  flame  of  a  lamp,  or  candle  even,  is  able  alone  to 
render  many  salts  distinctly  alkaline  in  a  very  short  time. 

In  conclusion,  Mr.  Solly  briefly  adverted  to  the  important  light 
which  these  new  experiments  would  probably  throw  on  volcanic  and 
other  geological  phenomena.  Thus,  for  example,  the  evolution  of 
boracic  acid,  in  the  hot  springs  of  Tuscany,  which  has  been  accounted 
for  on  the  supposition  of  a  bed  of  sulphuret  of  boron,  existing  below 
the  surface  of  the  earth,  and  gradually  undergoing  decomposition  from 
the  action  of  water,  could  be  far  more  simply  explained,  when  it  was 
shown  that  any  salt  of  boracic  acid,  such  as  the  borate  of  lime,  is 
readily  decomposed  at  a  red  heat  by  the  mere  presence  of  aqueous 
vapor. 


Process  for  B)'07izing  different  Metals.     [Note  of  M.  Becqtjerel.) 

Translated  for  the  Journal  of  the  Franklin  Institute. 

MjNI.  Brunei,  Bisson,  and  Gaugain,  have  requested  me  to  present 
to  the  Academy,  pieces  of  diff'erent  metals  bronzed  by  an  electro-che- 
mical process,  which  has  now  been  applied  ui  the  Arts. 

INI.  de  Ruolz  had  already  communicated  to  the  Academy  in  1841, a 
process  by  which  he  bronzed  several  metals;  that  is,  he  deposited 
upon  them,  by  the  aid  of  the  galvanic  battery,  layers  more  or  less 
thin,  of  brass,  or  of  bronze.  This  process,  which  required  the  use 
of  the  alkaline  double  cyanides  of  copper  and  zinc,  or  of  copper  and 
tin,  was  not  adopted  in  practice,  either  on  account  of  the  high  price  of 
the  cyanides,  or  from  some  other  reason. 

Ani.  Brunei,  Bisson,  and  Gaugain,  have  substituted  for  the  cyanides 
a  solution  in  water  of  500  parts  of  carbonate  of  potassa, 
20     "  chloride  of  copper, 

40     "  sulphate  of  zinc, 

250     "  nitrate  of  ammonia. 

For  bronze,  a  salt  of  tin  is  substituted  for  the  sulphate  of  zinc. 

By  means  of  this  solution,  cast  and  wrought  iron,  steel,  lead,  zinc, 
tin,  and  the  alloys  of  these  metals  either  with  each  other,  or  with  bis- 
muth or  antimony,  may  be  easily  covered  with  brass  or  bronze,  after 
a  previous  cleaning  depending  upon  the  nature  of  the  metal. 

Tlie  operation  is  performed  cold  :  the  piece  to  be  covered  is  put  into 
connexion  with  the  negative  pole  of  a  Bunsen  (carbon)  battery,  tak- 
ing for  the  positive  decomposing  pole,  a  plate  of  brass  or  of  bronze. 

When  it  is  desired  to  cover  large  surfaces,  experiment  has  shown 
that  the  number,  and  not  the  size  of  the  couples  must  be  increased. 

When  the  pieces  are  coated,  and  have  been  colored  as  is  usual  in 
the  arts,  they  rival  the  most  beautiful  bronzes.  A  very  beautiful  ap- 
pearance may  be  given  to  coarse  iron  castings. 

Pieces  thus  covered  do  not  oxidize  in  the  house.  Those  which  are 
designed  to  be  placed  out  of  doors,  must  be  varnished  as  usual.    The 
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new  process  of  which  I  have  endeavored  to  give  an  idea  to  the 
Academy,  will  be  valuable  in  the  arts,  and  deserves  to  be  encouraged. 
Comptes  Rendus  de  rAcademie  des  Sciences  de  Paris,  March  20,  1848. 


Commercial  Value  of  Different  Cochineals. 

TRANSLATED  FOE  THE  JOURNAL  OF  THE  FBANKLIN  TNSTITnXB. 

M.  Cheveeul  communicated  to  the  Academy  of  Sciences  of  Paris, 
at  their  meeting  on  the  27th  March,  1848,  some  very  interesting  ex- 
periments upon  the  comparative  merits  of  a  cochineal,  raised  in  1845, 
in  Algiers,  and  the  Zaccatilla  cochineal  of  commerce,  which  is  the 
black  female  insect  of  Mexico,  which  has  died  naturally  after  the  de- 
posit of  her  eggs.     The  following  are  his  conclusions: 

The  cochineal  of  Algiers  has  less  coloring  power  than  the  Zacca- 
tilla, but  the  ditference  is  less  for  scarlet  than  for  crimson. 

For  crimson,  the  comparative  values  of  the  two  are  as  4  to  5.  The 
cost  of  the  Zaccatilla  cochineal,  being  19-5  francs  per  killogramme, 
the  value  of  the  Algerine  will  be,  for  crimson,  15-6  francs  ;  but  for 
scarlet,  it  will  be  worth  17-15  francs.     At  a  mean  about  16-35  francs. 

He  suggests  an  inquiry  whether  the  difference  of  color,  (the  Alge- 
rine being  more  of  an  orange  hue  than  the  other,)  may  not  be  due  to 
the  different  species  of  plant  upon  which  the  animals  are  fed  ;  the 
Mexican  insect  being  fed  upon  the  Cactus  cochenilifer ^  the  Algerine 
upon  the  Cactus  Opuntia.  Ibid. 


On  the  Polarization  of  Light. 

TRANSLATED   FOR   THE   JOURNAL   OF    THE    FRANKLIN    IS8TITUTK. 

The  following  are  tiie  conclusions  from  some  experiments  by  M.  J. 
Jamin,  upon  the  polarization  of  light  by  reflexion  from  transparent 
substances  : 

1.  That  there  exists  no  substance  which  polarizes  light  completely. 

2.  A  beam  polarized  rectilinearly  is  always  transformed  by  reflexion 
into  one  polarized  elliptically. 

3.  The  difference  of  phase  varies  from  it  to  2n,  whfti  the  incidence 
increases  from  0°  to  90°. 

4.  The  polarization  is  more  complete,  and  Fresnel's  laws  more 
exact,  in  proportion  as  the  index  of  refraction  of  the  substance  dimin- 
ishes. Ibid. 


Temperatures  of  the  Arctic  Ocean. 

Translated  for  the  Journal  of  the  Franklin  Institute. 

The  Proceedings  of  the  Academy  of  Sciences  of  Paris,  for  March 
13,  1848,  contains  the  following  account  of  a  memoir,  by  M.  Ch. 
Martins,  on  the  temperatures  of  the  Arctic  Ocean,  at  the  surface,  at 
great  depths,  and  in  the  vicinity  of  the  Glaciers  of  Spitzbergen.  The 
extract  is  by  the  author. 

"This  memoir  rests  upon  305  observations  of  temperature,  made 
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by  MM.  Bravais,  Pottier,  and  myself,  in  the  four  voyages  of  La 
Recherche,  between  Hanimerfest,  in  Lapland,  (latitude  70^40'  North  ^ 
and  Spitzbergen  as  far  as  79°  34'  N.,  as  well  as  in  the  neighborhood 
of  the  glaciers  of  that  island,  during  the  summers  of  183S  and  1839 
The  principal  results  which  follow  from  these  observations,  are  the 
following: 

I — Temperature  of  the  Surface  of  the  Sea. 

1.  In  the  middle  of  summer,  the  temperature  of  the  Arctic  sea,  is 
sensibly  equal  to  that  of  the  air. 

2.  Nevertheless,  as  a  mean,  that  of  the  sea  is  a  little  higher,  owin-^ 
to  the  influence  of  the  Gulf  stream,  whose  extremities  are  lost  upon  the 
western  shores  of  Spitzbergen. 

3.  The  immense  glaciers  of  Spitzbergen,  which  plunge  and  crum- 
ble into  the  sea,  exercise  a  very  sensible  cooling  influence  upon  its 
surface.  The  coasts  of  Norway,  where  glaciers  do  not  descend  to  the 
level  of  the  sea,  tend  rather  to  raise  its  temperature. 

II- — Thermometric  Soundings  at  Great  Depths, 
These  temperatures  are  always  the  mean  of  the  very  concordant 
indications  of  several  Walferdin  thermometers,  sent  simultaneously 
to  the  bottom  of  the  sea,  and  preserved  from  pressure  by  a  sealed 
glass  tube.  The  scales  which  were  engraved  upon  tlie  stems,  were 
arbitrary,  and  nine  divisions  corresponded  to  one  degree  centigrade. 
The  following  are  the  most  important  conclusions  from  these  experi- 
ments: 

1.  Betv/een  70°  40'  and  79°  33'  North  latitude,  and  from  7°  to  21° 
15'  longitude.  East  of  Paris,  the  temperatures  of  the  Arctic  ocean  de- 
crease with  the  depths,  during  the  months  of  July  and  August. 

2.  These  temperatures  are  always  above  0°,  (32°  Fah.,)  at  least  to 
a  depth  of  870  metres,  (953  yards,)  the  greatest  depth  attained  in  tiiese 
experiments. 

3.  Comparing  the  temperature  at  the  surface  with  that  at  the  bottom 
and  those  intermediate,  it  appears  that  the  decrease  is  uniform,  at  the 
mean  rate  of  0-625°  per  100  metres,  (0-343°  Fah.  per  100  feet,  nearly.) 

4.  The  temj^rature  of  a  liquid  layer  is  more  constant  in  proportion 
as  its  depth  is  greater. 

III.— Temperature  of  the  Sea  in  the  Neighborhood  of  the  Glaciers 

of  Spitzbergen. 

1.  In  the  months  of  July  and  August,  the  temperature  of  the  sur- 
face, although  very  near  the  freezing  point,  is  always  above  0°,  (32  F.) 

2.  From  the  surface  to  the  depth  of  70  metres,  (230  feet,)  the  tem- 
perature sometimes  increases,  sometimes  decreases. 

3.  From  the  depth  of  70  metres,  the  temperature  always  decreases 
with  the  depth. 

4.  The  decrease  of  temperature  from  the  surface  to  the  bottom  is 
not  unilorm;  but  accelerates  with  the  depth. 

5.  Between  the  surf^ice  and  a  depth  of  70  metres,  it  is  never  below 
0°,  (32°  Fah.)  , 
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6.  Below  the  depth  of  70  metres,  the  temperature  of  the  water  is 
below  0°. 

7.  As  a  mean,  the  temperature  of  this  water  is,  1-75°,  (2S-S5°Fah.,) 
and  consequently,  above  that  of  the  maximum  density  and  freezing 
point  of  sea  water,  as  determined  by  M.  Despretz. 

8.  These  facts  are  easily  explained,  if  we  rem-ember  that  the  point 
of  maximum  density  and  that  of  freezing,  of  salt  water,  are  several 
degrees  below  0°,  and  if  we  take  into  consideration  tlie  complex  influ- 
ences, intermitting,  and  of  variable  intensity,  exercised  by  the  freezing 
of  the  surface  during  winter,  the  glaciers,  the  floating  ice,  the  tides 
and  currents.'' 


Account  of  the  Experiments  to  determine  the  Principal  Laws  and 
I^umerical  Data,  ivhich  enter  into  the  Calculation  of  Steam  En- 
gines, by  M.  V.  Regnault. 

(Coalinued  from  page  361.) 
THIRD  MEMOIR. 

Determination  of  the  Weight  of  the  Litre*  of  Air  and  of  the  Density  of 

Mercury. 

In  the  preceding  memoir,  the  densities  of  the  different  gases  were 
determined,  referring  them  to  that  of  air  assumed  as  the  unit ;  but  in 
a  great  number  of  circumstances,  it  is  required  to  know  the  absolute 
weight  of  these  gases:  this  is  easily  obtained  when  we  know  the 
absolute  weight  of  air  under  the  normal  conditions,  that  is  at  a  temper- 
ature of  0°,  and  under  a  pressure  of  760  mil.  of  mercury. 

The  weight  of  the  litre  of  dry  air  under  the  normal  conditions  was 
determined  by  MM.  Biot  and  Arago,  with  all  the  care  which  they 
could  take— they  found  that  at  Paris  this  weight  was  l-299541.gr.  (Me- 
moirs of  the  Academy  of  Sciences  for  1806.  Biot  Traili  de  Physique,  lorn. 
1,  p.  387.)     This  number  has  been  generally  adopted. 

But  if  we  reflect  upon  the  imperfections  which  the  theory  of  gases 
and  vapors  still  presented  at  that  time,  and  the  great  number  of  uncer- 
tain corrections  which  they  were  obliged  to  introduce  into  their  calcu- 
lations, and  if  we  note  that  they  operated  upon  air  charged  with  aqueous 
vapor,  for  which  they  endeavored  to  allow  by  a  correction ;  and  that, 
in  spite  of  the  most  minute  precautions,  this  circumstance  must  neces- 
sarily introduce  great  disturbances  into  their  experiments,  we  shall 
understand  how  absolutely  necessary  it  was  to  make  new  determina- 
tions of  this  important  doctrine,  which  will  be  frequently  used  in  the 
following  investigations. 

In  the  preceding  memoir,  the  weight  of  dry  air  which  filled  the 
globe  at  0°,  and  under  a  pressure  of  760  mil.,  was  determined  with 
great  care;  it  will  be  enough  then  to  find  the  capacity  of  this  globe  at 
0°,  to  determine  immediately  the  weight  of  the  litre  of  air.     Now, 

*  The  French  litre  (ihe  unit  of  measures  of  capacity)  is  0-2639  of  the  U.  S.  standard 
gallon. 
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according  to  the  principle  upon  which  the  French  system  of  measures 
was  established,  the  kilogramme  is  the  weight  of  I   litTe  of  dTs  med 

raboufX  ?-  7t\  ^';  ''T'T\''  its'maximum  densh v  wS 
IS  aDout  4    (39-2    Fah.);  it  will  suffice  then  to  determine  the  weiffht  of 

"  T^d'o  ttis^M"'^  ''^  ^^^  ^^P^"^^  ^^^^^^^^  ^'^^  ^^^^^  presents  a  '§'' "' 
To  do  this  M  Regnault  operated  in  the  following  way 

found'to^be  fl°';%?'^^^;^'=^^^d  "P°»  ^  good  balance ;  its  weight  was 
^  u  u.  }^  ?''  ^'-  ^^^  surroundmg  temperature  being  4  2°  and 
the  height  of  the  barometer  reduced  to  0°,  757-89  mil 

A  small  quantity  of  water  was  introduced  into  the  globe,  and  the 

neated.  In  this  way  the  atmospheric  air  was  completely  expelled  bv 
means  of  the  vapor  of  water  which  was  constantly  developed  T^^ 
stop-cock  of  the  globe  was  then  closed.  ^ 

On  the  other  hand  perfeclly  pure  distilled  water  was  boiled  in  a  lar^e 
g  obe  to  free  it  completely  from  the  air  which  it  always  holds  in  solutimi 
at  ordinary  temperatures.  Upon  the  tubulure  of  the  first  globe  was 
fixed  by  caoutchouc  a  glass  tube,  twice  bent,  one  of  whose  branches 

bo  lin"      n^'  '^'  ^°"T  '^  '^''  ^^^^^1  "^  ^^'^i^'^  ^'^0  water  was  kep 
bo  hng      On  opening  the  stop-cock  of  the  globe,  the  boiling  water 
entered  It  slowly,  without  coming  in  contact  with  air;  it  was  cmi  e- 
quently  perfectly  free  from  that  gas.  ' 

«n  JrPn&^^  k"'"^  completely  filled,  the  recurved  tube  was  removed, 
and  replaced  by  a  tube  having  a  bulb  which  was  kept  filled  with  the 

th°p  ll^h'^^^fi'M'',^""^-^'''''^'^'"^  '^'^  ^"^^^^^^y  °f  ^'^fe^  necessary  to  keep 
tne  globe  filled  as  its  temperature  lowered. 

_  When  the  globe,  filled  with  water,  had  come  down  to  the  surround- 
rnnnlT'.V'"'',' ''  '^"'  placed  in  a  zinc  vessel,  and  completely  sur- 
as^ n?pirH''''''".°^'''^r^^"^  taken  to  pack  theice  inproportion 
as  It  melted,  upon  the  walls  of  the  globe. 

The  globe  was  left  in  the  ice  for  a  time  varying  from  six  to  eighteen 
hours;  the  stop-cock  was  then  closed,  the  bulbed  tube  detached,  and 
the  tubulure  above  the  stop-cock  carefully  wiped. 

The  globe  was  placed  in  a  large  vessel  filled  with  water  at  a  tem- 
perature a  little  above  that  of  the  chamber  in  which  the  balance  was- 
It  was  eft  tor  two  hours,  so  that  it  should  take  nearly  the  temperature 
ol  the  chamber.  As  the  water  contracts  in  proportion  as  its  temperature 
rises  from  0°  (to  4°),  the  globe  could  be  kept  closed  without  danger  of 
breaking.  ^\  hen  the  globe  had  acquired  the  temperature  of  the 
chamber  It  was  weighed,  and  this  weighing  (the  temperature  of  the 
room  and  the  height  of  the  barometer  being  noted)  gives  the  means  of 
caicu  atmg  the  weight  of  water  at  0°,  which  fills  the  capacity  which 
the  globe  presents  at  0°.  ^ 

According  to  the  experiments  of  M.  Pierre  {^nnales  de  Chimie  el  de 
rhysique  3d  sene,  tome  xv,  p.  348),  if  the  density  of  water  at  0°  be 

takea  as  1,  at  4°  it  is ^- 

0-999881 

Whence  we  can  calculate  the  weight  of  the  water  at  4°(itsraaximum 
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density),  which  fills  the  capacity  which  the  globe  presents  at  0°.    Three 
experiments  giv^e  the  following  results: 

I.     9881-060  grains. 
II.     9881-113        « 
III.     9881-299        « 

The  third  weighing  gave  a  number  probably  a  little  too  high,  because 
the  globe  was  intentionally  left  but  a  little  time  in  the  ice,  in  order  to  see 
what  influence  this  circumstance  would  have  upon  the  result.  On  this 
account  M.  Regnault  adopts  the  mean  of  the  former  experiments, 
viz:  9SS1086. 

Desiring  to  ascertain  whether  the  correction  made  to  reduce  the 
weight  of  water  from  0°  to  4°  was  sufficiently  exact,  M.  Regnault 
made  two  direct  experiments,  which  gave  a  mean  differing  only  0-152 

1  fi 

or  from  the  result  of  the  calculation.     The  capacity  of  the 

globe  at  0°  was  therefore  9-88 1086  lit.,  and  since  (Second  Memoir,  p.  360) 

the  weight  of  air  which  filled  it  at  0°,  under  a  pressure  of  760  mil., 

was   12-7781  gr.;  the  weight  of  the  litre  of  air  under  these  normal 

•     12-7781  ,  ^,    ,        , 

circumstances  is  — -— — ---  gr.=  1  •293187  gr.,  a  value  notably  less  than 
9-881086  ^  ^  ^ 

that  which  was  heretofore  admitted  from  the  experiments  of  MM. 

Biot  and  Arago*  (1-299541). 

From  this  and  the  numbers  obtained  in  the  preceding  memoir  for 

the  densities  of  the  gases  we  deduce,  that  at  Paris. 

The  litre  of  Atmospheric  Air  weighs  1-293187  grains. 
"         "       Nitrogen  "       1-256167         " 

«         "       Oxygen  "      1-429S02         " 

«         "       Hydrogen  "      0.08  9578         « 

«         «      Carbonic  Acid  "      1-977414        « 

Strictly  considered,  these  values  are  only  correct  for  the  locality  in 
which  the  experiments  were  made,  that  is,  for  a  latitude  of  48°  50'  14", 
and  a  height  of  about  60  metres  above  the  level  of  the  sea. 

M.  Regnault  finds  the  weight  of  the  litre  of  air,  under  the  parallel 
of  latitude  45°,  and  at  the  same  distance  from  the  centre  of  the  earth 
as  that  at  which  his  experiments  were  tried, =  1-292697. 

And,  assuming  this  as  the  standard  number,  he  deduces  for  any 

*M.  Renault  remarks,  in  a  note,  that  all  the  numerical  corrections  made  by 
MM.  Biot  and  Arago,  lor  the  purpose  of  reducing  the  weight  of  air  to  0°,  and  to 
absolute  dryness,  contributed  to  render  the  number  which  they  adopted  too  high. 
Another  circumstance  may  have  produced  a  similar  effect.  These  experimenters 
exhausted  the  globe  several  times  with  a  very  good  air-pump,  and  they  supposed 
that  the  slight  tension  which  remained  in  their  globe  was  produced  by  the  vapor  of 
water  which  the  walls  of  the  globe  abandoned  in  vacuo,  which  they  recondensed 
when  the  air  entered  again.  It  is,  in  fact,  probable  that  this  was  the  case,  but  it 
seems  to  be  also  very  probable  that  when  the  globe  was  filled  with  air  very  nearly 
saturated  with  moisture,  it  gave  a  new  portion  of  water  to  the  glass.  This  portion, 
which  was  not  taken  into  account,  was  considered  as  making  a  part  of  the  weight 
of  the  air,  and  necessarily  made  that  weight  too  great.  (See  BioVs  Traiti  de 
Physique,  tome  1,  p.  367.) 
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other  latitude,  and  anj- other  distance  from  the  centre  of  the  earth  the 
formula  ' 


z(,=  l-g^-292697  (1-00001885)  1+2A  (1—0-002837,  cos:  2?.) 

R 
Or,  more  simply 

ri-=l-?^292673   l+il  (I— 0-002837,  cos:  2;J,  in  which 
R 
V}  is  the  weight  of  the  litre  of  air,  (the  litre  is  61-09908  cub.  inches 
R  the  mean  radius  of  the  earth  =  6,366,198  metres,  ' 

h  the  height  of  the  place  of  observation  above  this  mean  radius 
expressed  in  metres,  ' 

the  latitude  of  the  place. 
Applying  this  formula  to  the  level  of  the  sea,  in  the  latitude  of 
Philadelphia  (39°  56'  51-5'),  and  assuming  the  radius  of  the  earth  at 
this  point  6,367,653  metres: 

The  weight  of  the  litre  of  air  will  be  1-2914392  gr. 
And  assuming  the  litre  as  61-09908  cubic  inches,  and  the  gramme 
as  15-433159  grains  troy: 

The  weight  of  a  cubic  inch  of  air  will  be  0-32621  grs.  troy. 
Or,  (assuming  Mr.  Hassler's  determination  of  the  weight  of  a  cubic 
inch  of  water,  252-6934  gr.)  water  is  774-63  times  heavier  than  air. 

Density  of  Mercury. 

The  density  of  mercury  has  been  determined  several  times  by  M. 
Regnault,  and  with  the  greatest  care,  as  he  wished  to  satisfy  himself 
whether  this  liquid,  purified  by  the  means  employed  ordinarily  in  the 
laboratories,  presented  a  constant  density. 

A  glass  globe,  of  a  capacity  of  from  250  to  300  cubic  centimetres, 
was  filled  with  mercury.  The  globe  terminated  in  a  capillary  tube 
of  about  2  mil.  diameter,  upon  which  a  mark  was  made,  and  this  tube 
was  surrounded  by  a  larger  one  which  was  used  as  a  funnel.  The 
funnel  could  be  hermetically  closed  by  a  ground  glass  stopper.  The 
globe  being  filled  with  mercury,  this  'liquid  was  boiled,  and  suffered 
to  cool.  The  globe  was  then  placed  in  ice  for  several  hours,  and  the 
level  of  the  mercury  brought  exactly  to  the  mark.  As  soon  as  it  was 
satisfactorily  ascertained  that  the  level  of  the  mercury  did  not  change, 
the  mercury  was  suffered  to  take  the  temperature  of  the  air,  and  Its 
weight  determined.  The  same  globe  was  then  filled  with  distilled 
water  first  boiled  to  deprive  it  of  air.  It  was  suffered  to  cool,  the 
funnel  being  kept  full  of  boiled  water,  and  closed  with  its  stopper. 
The  globe  was  then  surrounded  with  ice,  and  when  the  water  had 
taken  exactly  the  temperature  0°,  the  water  level  was  brought  to  the 
mark,  and  the  sides  of  the  funnel  wiped  with  filtering  paper.  The 
closed  globe  was  then  placed  in  water  having  nearly  the  tempera- 
ture of  the  surrounding  air,  so  as  to  bring  it  more  quickly  to  the 
temperature  of  the  air  in  which  it  was  to  be  weighed. 
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The  three  determinations  of  the  density  of  mercury,  which  are 
reported,  were  made  at  very  different  times,  upon  specimens  from 
different  sources,  and  in  three  ditierent  globes. 

I.  The  first  specimen  was  mercury  designed  for  the  construction  of 
a  standard  barometer  for  the  observatory  of  Paris.  This  mercury 
came  directly  from  the  mine;  it  had  been  twice  distilled  in  an  iron 
vessel.  It  was  then  suffered  to  stand  for  several  days  under  weak 
nitric  acid,  to  dissolve  the  oxide  of  mercury  which  always  forms  during 
distillation.  The  metal  was  then  washed  with  much  water,  and  dried 
in  the  air-pump. 

The  density  of  the  mercury  at  0°,  compared  with  that  of  water  at 
4°,  was  13-59599. 

II.  In  the  second  experiment,  the  mercury  employed  was  that  used 
by  M.  Regnault,  in  the  construction  of  his  manometer.  This  mercury 
was  distilled  several  years  ago,  in  an  iron  retort,  and  has  been  kept  in 
glass  vessels.  It  is  frequently  purified  by  shaking  it  in  flasks  with 
concentrated  sulphuric  acid,  then  washing  with  much  water. 

Its  density  at  0°,  compared  with  that  of  water  at  4°,  was  13-59578. 

III.  Recently,  M.  Regnault  has  determined  the  density  of  mercury 
prepared  with  the  greatest  care  by  M.  Millon,  by  the  calcination  of 
crystallized  nitrate  of  mercury  in  a  porcelain  retort.  The  metal  was 
then  shaken  up  with  concentrated  sulphuric  acid,  to  dissolve  the  oxide. 

Density  of  the  mercury,  13-59602. 

Thus  we  find  for  the  densities  of  these  three  specimens  of  mer- 
cury:— I.     13-59599  ) 

II.     13-59578  [  13-59593. 
III.      13-59602  1 
These  densities  may  be  considered  as  identical. 
IVliNI.  Biot  and  Arago  found  the  density  of  mercury,  13-588595. 
This  density  differs  but  little  from  those  which  we  have  found.    The 
little  difference  ought  probably  to  be  attributed  to  the  uncertainty  of 
the  corrections,  which  these  illustrious  physical  philosophers  were 
obliged  to  make  in  their  method  of  operating. 

It  is  often  necessary,  as  in  measuring  heights  by  the  barometer,  to 
know  the  ratio  of  the  density  of  mercury  to  that  of  air. 
Now  1  lit.of  airatO°,  under  a  pressure  of  760  mil.,  weighs  1-293187  gr. 
"  water  at  its  maximum  density  weighs  1000-000000  " 

"  mercury  at  0°  "  13595-93  '< 

The  ratio  of  the  densities  of  mercury  and  air  at  the  temperature  0°, 
and  under  the  pressure  of  760  mil.  observed  at  Paris,  is  then  10513-5. 
At  the  level  of  the  sea,  and  in  latitude  45®,  it  becomes  10517-3,  and 
at  the  level  of  the  sea,  at  Philadelphia,  10527.735. 

(To  be  Continued.) 


On  Chromic  Acid  as  a  Bleaching  Agent,  and  on  a  Cheap  and  Easy 
Means  of  Recovering  it.    By  Charles  Watt,  Sen. 

Chromic  acid  has  of  late  years  become  a  very  important  agent  in  the 
bleaching  of  various  articles,  and  particularly  tallow  and  oils,  more 
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especially  palm  oil ;  the  best  method  therefore  of  using  and  then  recover- 
ing it,  so  that  it  may  again  be  employed,  and  the  expense  of  the 
bichromate  of  potassa,  every  time  the  chromic  acid  is  required,  be  saved, 
cannot  fail  to  prove  of  great  advantage  to  all  large  consumers  of  this 
article. 

About  twelve  years  since,  after  numerous  experiments  and  much 
application,  I  found  that  no  agent  was  so  effectual  for  bleaching  foul, 
dark,  and  offensive  tallows  and  deep-colored  oils  (namely,  palm,  linseed, 
and  rape  oils)  as  the  chromic  acid.  My  only  consideration,  therefore, 
was,  in  what  manner  to  obtain  it,  in  the  cheapest  form,  sufficiently 
pure  for  the  intended  purposes ;  and  the  deep  red  salt,  the  bichromate 
of  potassa,  was  that  from  the  decomposition  of  which  I  obtained  the 
acid,  in  the  following  manner: — 

To  bleach  half  a  ton  of  dark  tallow  or  high-colored  oils,  from  five 
to  ten  pounds  of  the  bichromate  of  potassa  is  required,  and  from  it  the 
chromic  acid  is  liberated  by  decomposing  the  salt  thus: — 

The  bichromate,  well  bruised,  is  put  into  an  earthenware,  wooden, 
or  leaden  vessel  (not  iron,  as  the  acids  act  on  it),  and  about  four  times 
as  much  hot  water  is  then  poured  into  it, — the  salt  is  then  to  be  well 
stirred;  afterwards,  about  one  pound  and  a  half  of  sulphuric  acid  (for 
every  pound  of  bichromate)  is  carefully  introduced,  and  the  stirring  is 
continued  until  the  whole  of  the  salt  is  dissolved.  This  liquid  is  chromic 
acid,  mixed  with  sulphate  of  potassa  and  an  excess  of  free  sulphuric 
acid,  which  is  found  greatly  to  assist  in  the  bleaching. 

The  next  part  of  the  operation  consists  in  introducing  it  into  the 
tallow  or  oil,  which,  previously  melted  and  well  settled  from  all  ex- 
traneous vegetable  and  animal  matters,  and  at  about  130°  Fahr.,  is  to 
be  put  into  a  vessel  of  wood,  capable  of  holding  half  a  ton,  leaving 
sufficient  room  for  stirring.  So  soon  as  the  liquid  mixture  of  chromic 
acid,  as  before  described,  is  poured  into  the  tallow  or  oil,  it  is  to  be 
kept  well  stirred,  until  the  whole  of  the  color  is  removed,  and  a  light 
pea-green  has  taken  its  place.  The  bleaching  operation  is  nowcompletCt 
and  about  four  pailsful  of  boiling  water  are  to  be  poured  in,  and  the 
stirring  to  be  repeated  for  five  minutes;  the  whole  is  then  left  to 
settle  for  about  two  hours,  when  it  will  be  found  quite  white  and  fit 
for  use. 

it  was  formerly  our  custom  to  add  about  four  or  five  pounds  of 
muriatic  acid  to  the  compound,  but  Mr.  C.  Watt,  Jr.,  at  the  large 
factory  of  Messrs.  Hawes,  found  that  it  increased  the  trouble  and 
expense,  with  no  real  benefit,  and  therefore  he  omitted  it,  and  used 
only  sulphuric  acid  to  decompose  the  bichromate  of  potassa. 

The  expense  of  bleaching  one  ton  of  bad  tallow,  or  any  deep-colored 
oil,  is  about  £1, — it  therefore  became  necessary  to  devise  means  of 
saving  the  chromic  acid;  and  some  years  since  I  converted  the  oxide 
contained  in  the  green  liquid,  left  after  bleaching,  into  chromate  of 
lead ;  but  it  was  found  that  this  article  would  become  so  extensive  in 
qiiantity,  that  all  who  used  much  chromic  acid  would  be  driven  into 
another  branch  of  business,  quite  foreign  to  their  usual  occupation; 
and  Mr.  C.  Watt,  Jr.,  therefore  devised  the  recovery  of  it  into  chromate 
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of  lime,  equally  as  effectual  as  applied  to  bleaching,  and  much  less  in 
expense.     His  process  is  as  follows: — 

The  green  liquid,  left  after  all  the  bleached  oil  is  taken  off,  is  put  into 
another  tub,  and  more  water  is  added ;  then  lime,  made  inio  a  thick 
cream-like  consistence, is  gradually  poured  intillnearly  all  the  sulphuric 
acid  is  saturated;  the  hquid  is  then  run  off  into  another  vessel  from 
the  sulphate  of  lime,  and  into  this  liquid  is  to  be  gradually  and  carefully 
introduced  some  more  of  the  cream  of  lime,  till  all  the  green  oxide 
(powder)  is  precipitated,  and  the  liquor  is  clear  and  colorless;  this  liquor 
is  to  be  drained  off,  and  fresh  water  poured  in,  and,  when  settled,  it  is 
again  to  be  poured  off,  and  a  fresh  quantity  put  in,  in  order  to  wash 
the  precipitate;  this  is  at  last  to  be  dried,  and  then  put  on  an  iron  slab, 
heated  to  redness,  and  kept  frequently  stirred.  From  a  green  it  will 
be  gradually  changed  into  a  yellow  powder,  which  is  the  chromate  of 
lime, and  which,  by  being  decomposed  by  sulphuric  acid  in  such  quantity 
as  to  leave  an  excess  of  free  sulphuric  acid,  yields  chromic  acid,  quite 
as  well  adapted  for  bleaching  as  that  obtained  from  the  bichromate  of 
potassa.  By  this  process,  the  chromic  acid  can  be  recovered  again 
and  again,  ad  infinitum,  and  thus  the  method  of  bleaching  by  this 
agent  is  at  once  the  most  perfect  and  economical  of  any  yet  brought 
into  operation.*  It  is  almost  needless  to  remark  that  where,  as  in  the 
great  manufactories  in  Lancashire,  much  chromic  acid  is  employed, 
this  easy  and  cheap  mode  of  recovering  it  will  prove  highly  beneficial. 

It  may  here  be  remarked,  that  several  other  methods  of  bleaching 
tallows  and  oils  have  since  been  tried, — one  consists  in  employing 
what  is  termed  permanganic  acid;  but  this  agent  so  readily  parts  with 
its  oxygen,  that  it  is  unmanageable,  and  is  quite  as  expensive  and 
much  more  troublesome.  Another  method  is  by  blowing  air  through 
the  goods,  heated  to  a  certain  point;  this, also, is  found  not  so  effectual 
as  the  chromic  process,  for  there  is  considerable  waste,  and  when  made 
into  soap,  the  color  is  much  inferior.  Lond.  Joum.  Arts  &  Sci. 


Method  proposed  for  taking  the  Votes  in  the  National  Assemhli)  at 

Paris. 

We  take  from  a  recent  number  of  a  French  newspaper  (La  Vraie  Repub- 
lique,  25th  of  April,  1S48,)  the  following  ingenious  contrivance  proposed  for 
determining  the  votes  in  the  National  Assembly. 

The  attention  of  the  public  has  frequently  been  solicited  of  late  to  different 
projects  for  a  similar  purpose.  But  we  do  not  remember  to  have  seen  one 
upon  this  principle — and  we  are  not  sure  that  it  is  not  among  the  most  simple 
and  feasible  of  them  all. 

Each  deputy  is  to  have  a  ball  of  equal  size  and  weight;  at  each  seat 
are  to  be  placed  two  small  tubes,  and  the  occupant  of  the  seat  drops 
his  ball  into  one  or  the  other  of  these  according  as  he  wishes  to  vote, 
aye  or  nay.  Under  each  of  the  corridors  which  separate  the  ranges 
of  seats  are  placed  two  larger  tubes,  extending  from  the  extremities  ol 

*  The  patent  for  bleaching  and  purifying  dark  tallows  and  deep-colored  oils  was 
taken  out  about  twelve  years  ago  by  the  writer. 
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the  hall,  into  one  of  which  open  all  the  tubes  destined  to  carry  the 
affirmative,  and  into  the  other  those  destined  to  carry  the  negative 
votes.  These  tubes  are  established  with  properly  calculated  slopes  so 
as  to  brmg  the  balls  certainly  and  rapidly  along  them,  and  each  termi- 
nates m  a  counterbalanced  reservoir,  the  adjustment  of  which  allows 
the  appreciation  of  all  weights  from  that  of  a  single  ball  up  to  that  of 
nme  hundred  (the  number  of  votes  in  the  Assembly).  Each  reservoir 
acts  upon  a  separate  index  hand  (that  for  the  affirmative  votes  being 
white,  that  for  the  negative  black),  which  move  over  a  semicircular  dial 
sufficiently  large  to  be  divided  into  the  requisite  number  of  parts  easily 
visible  from  all  parts  of  the  hall.  The  position  of  the  hand  will  then 
at  once  indicate  the  number  of  votes,  aye  and  nay. 


Mean  Yearly  Value  of  the  ^Agricultural  Products  of  France. 

We  extract  the  annexed  interesting  tabular  statements  from  a  communication 
made  to  the  Academy  of  Sciences  of  Paris  (27th  of  March,  1848,)  by  M.  A. 
Moreau  de  Jonnes,  who  has  been  engaged  for  the  last  fifteen  years  in  studying 
the  subject  of  the  wealth  of  France. 

General    Table   of  the  Mean   Yearly  Value  of  the  Jlo;ricultural 

Products  of  France.     (1840.) 

Gross  annual  revenue  from  cultures,    5,092,1 16,000  francs. 
"       pastures,      046,794,905      «* 
"  "  "       forests, 

nurseries,  &c.,  283.258,325      " 
Total  revenue  from  vegetable  products. 
Gross      "  "     domestic  animals,      767,251,000 


6,022,169,450  francs. 


Total 


animals  slaughtered,  698,484,000 
bees' wax  and  honey,  15,000,000 
animal  products. 


Total  agricultural  products. 


or  i  1,500.580,890. 


1,480,735,000     " 
7,502,904,480     " 


Table  of  the   Comparative   ^Agricultural    Wealth   of  France,   at 
Different  Epochs,  (omitting  the  Animal  Products,  of  which  no 
former  returns  can  be  obtained). 


Date. 

Reign.               Population. 

Agricultural  Revenue.        | 

Gross. 

For  each 
inhabitant. 

francs. 

francs. 

1700 
1760 
1788 
1813 
1840 

Louis  XIV.        19,600,000 
Louis  XV.          21,000,000 
Louis  XVL        24,000,000 
The  Empire.      30,000,000 
Louis  Philippe.    33,540,000 

1,500,000,000 
1,526,750,000 
2,031,333,000 
3,356,971,000 
6^022,169,000 

11 

73 

85 

118 

ISO 
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New  Mode  of  Lighting  by  Electricity.     By  Mr.  Staite. 

Mr.  Staite,  having  described  his  galvanic  battery  and  other  apparatus, 
which  are  on  an  entirely  new  principle  of  his  own  maturing,  and 
which  cannot  be  well  described  without  diagrams,  observed  that  the 
production  of  light  from  electricity  was  not  a  new  thing /jer  se.  The 
experiment  of  the  charcoal  points,  and  the  phenomena  of  the  voltaic 
arc,  with  powerful  batteries,  were  well  known.  The  difficulties  hitherto 
experienced  had  been — 1.  The  economical  production  and  application 
of  the  electric  currents. — 2.  The  discovery  of  a  suitable  material  for 
the  development  of  the  light. — 3.  The  rendering  of  the  light  permanent 
(the  greatest  difficulty  of  all).  By  what  means,  and  to  what  extent, 
he  had  overcome  these  difficulties,  Mr.  Staite  informed  his  audience. 
He  produced,  under  a  glass  receiver,  a  brilliant  light,  before  which  the 
gas  jets  of  the  lecture-room  turned,  not  pale,  but  yellow.  "  The  peculiar 
characteristics  of  the  electric  light  (said  Mr.  Staite)  were  its  purity 
and  volume.  The  most  delicate  shades  of  color  might  be  detected, 
while  the  eye  was  not  distressed  by  its  effects.  The  same  quantity  of 
light,  developed  by  gas,  or  any  other  known  means,  would  be  absolutely 
unendurable.  That  the  light  was  not  the  result  of  combustion,  strictly 
speaking,  was  evident.  There  could  be  no  combustion  without  the 
presence  of  oxygen ;  and,  as  the  light  was  developed  to  the  best 
advantage  under  a  closed  glass,  from  which  supplies  of  atmospheric 
air  were  excluded,  it  was  quite  certain  that  combustion  had  nothing 
to  do  with  the  matter."  The  light,  in  fact,  the  lecturer  remarked,  could 
be  produced  as  readily  in  water  as  out  of  it.  He  showed  its  peculiar 
applicability  to  coal  mining, for  it  could  not  explode  the  foulest  atmos- 
phere. He  then  came  to  the  comparative  cost  of  the  electric  and  other 
lights.  With  a  battery  consisting  of  four  small  cells,  a  light  was 
developed  equal  to  3S0  mould  candles  (sixes),  or  300  wax  candles,  or 
G4  cubic  feet  of  the  best  gas,  burnt  in  the  standard  burner.  This  was 
effected  by  a  consumption  of  zinc  equal  to  0-77,  or  77-lOOths  of  a 
pound,  being  little  more  than  i  lb.  of  zinc  per  hour.  When  the  light, 
however,  was  brought  to  its  maximum,  by  increasing  the  distance  of 
the  electroids  to  their  limit,  the  light  was  increased  nearly  threefold, 
whilst  the  current  itself  was  reduced  to  about  three-fifths  in  quantity. 
"  This  curious  fact  (continued  Mr.  Staite)  I  have  frequently  observed 
before.  So  that  the  light,  when  developed  under  the  best  circumstances 
consistent  with  its  permanence,  was  produced  by  a  consumption  of  a 
seventh  part  only  of  a  pound  of  zinc  per  hour — and  that  light  equal  to 
380  tallow  candles.  Assuming  that  the  zinc  so  consumed  was  worth 
one  halfpenny,  and  that  the  cost  of  the  working  solution,  deducting 
the  value  of  the  products  (sulphate  of  zinc,  &c.),  was  as  much  more, 
we  have  the  following  comparative  result: — Electric  light,  Id.  per 
hour;  gas  light,  equal  thereto,  6d.  to  8d.;  tallow  candles,  7s.  6d.;  wax, 
12s.  6d."  [But,  in  addition  to  the  zinc  and  solution,  an  allowance 
must  be  made  for  apparatus,  skill,  labor,  &c.,  as  in  the  manufacture 
of  other  lights— gas,  wax,  tallow,  &c.]  In  conclusion,  Mr.  S.  observed, 
"  By  a  careful  comparison  of  all  modes  of  effecting  artificial  illumination 
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1  think  I  am  justified  in  saying  that  there  is  no  hght  so  cheap  as  that 
evolved  by  voltaic  currents  of  electricity;  and  there  is  certainly  none 
which  exhibits  such  pure  and  brilliant  results.  The  absence  of  all 
smoke  and  flame,  and  noxious  gases— the  non-consumption  of  oxygen 
—the  impossibility  of  its  igniting  surrounding  substances— and  the 
simplicity  of  the  apparatus— are  powerful  recommendations  for  the 
adoption  of  the  light  in  all  places  where  purity,  and  brilliance,  and 
safety,  and  economy,  are  sought  for." 

In  the  course  of  his  address,  Mr.  Staite  truly  observed,  in  reference 
to  the  alleged  jealousy  of  coal-owners,  gas-makers,  &c.,  that  it  was  idle 
to  throw  obstacles  in  his  way;  if  his  electric  light  had  superior  merit 
on  Its  side,  it  would  come  into  use  in  spite  of  any  local  opposition;  if, 
on  the  contrary,  in  practical  value  it  was  inferior  to  others,  it  would 
fall  into  oblivion.  Civ.  Eng.  &  Arch.  Journ. 


On  the  UseofGutta  Percha  in  Electricallnsulation.  ^«/ Michael 

Faraday,  F.  R.  S. 

I  have  lately  found  gutta  percha  very  useful  in  electrical  experi- 
ments;  and  therefore,  that  others  may  take  advantage  of  its  proper- 
ties if  they  have  occasion  or  are  so  inclined,  give  you  this  notice  for 
insertion  in  the  Philosophical  Magazine.  Its  use  depends  upon  the 
high  insulating  power  which  it  possesses  under  ordinary  conditions,  and 
the  manner  in  which  it  keeps  this  power  in  states  of  the  atmosphere 
which  make  the  surface  of  glass  a  good  conductor.  All  gutta  percha 
is  not  however  equally  good  as  it  comes  from  the  manufacturer's  hands; 
but  it  does  not  seem  difficult  to  bring  it  into  the  best  state :  I  will  de- 
scribe the  qualities  of  a  proper  specimen,  and  refer  to  the  differences 
afterwards.  A  good  piece  of  gutta  percha  will  insulate  as  well  as  an 
equal  piece  of  shellac,  whether  it  be  in  the  form  of  sheet,  or  rod,  or 
filament ;  but  being  tough  and  flexible  when  cold,  as  well  as  soft  when 
hot,  it  will  serve  better  than  shellac  in  many  cases  where  the  brittle- 
ness  of  the  latter  is  an  inconvenience.  Thus  it  makes  very  good 
handles  for  carriers  of  electricity  in  experiments  on  induction,  not  being 
liable  to  fracture  :  in  the  form  of  thin  band  or  string  it  makes  an  ex- 
cellent insulating  suspendor:  a  piece  of  it  in  sheet  makes  a  most  con- 
venient insulating  basis  for  anything  placed  on  it.  It  forms  excellent 
insulating  plugs  for  the  stems  of  gold-leaf  electrometers  when  they 
pass  through  sheltering  tubes,  and  larger  plugs  supplv  good  insulating 
feet  for  extemporary  electrical  arrangements:  cylinders  of  it  half  an 
inch  or  more  in  diameter  have  great  stiffness,  and  form  excellent  insu- 
lating pillars.  In  these  and  in  many  other  ways  its  power  as  an  insu- 
lator may  be  useful. 

Because  of  its  good  insulation  it  is  also  an  excellent  substance  for 
the  excitement  of  negative  electricity.  It  is  hardly  possible  to  take 
one  of  the  soles  sold  by  the  shoemakers  out  of  paper  or  into  the  hand, 
without  exciting  it  to  such  a  degree  as  to  open  the  leaves  of  an  elec- 
trometer one  or  more  inches;  or  if  it  be  unelectrified,  the  slightest 
passage  over  the  hand  or  fiice,  the  clothes,  or  almost  any  other  sub- 
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stance  gives  it  an  electric  state.  Some  of  the  gutta  percha  is  sold  in 
very  thin  sheets,  resembling  in  general  appearance  oiled  silk  ;  and  if 
a  strip  of  this  be  drawn  through  the  fingers,  it  is  so  electric  as  to  ad- 
here to  the  hand  or  attract  pieces  of  paper.  The  appearance  is  snch 
as  to  suggest  the  making  a  thicker  sheet  of  the  substance  into  a  plate 
electrical  machine  for  the  production  of  negative  electricity. 

Then  as  to  inductive  action  through  the  substance,  a  sheet  of  it  is 
soon  converted  into  an  excellent  electrophorus  ;  or  it  may  be  coated 
and  used  in  place  of  a  Leyden  jar ;  or  in  any  of  the  many  other  forms 
of  apparatus  dependent  on  inductive  action. 

I  have  said  that  all  gutta  percha  is  not  in  this  good  electrical  con- 
dition. -  With  respect  to  that  which  is  not  so  (and  which  has  consti- 
tuted about  one-half  of  that  which,  being  obtained  at  the  shops,  has 
passed  through  my  hands,)  it  has  either  discharged  an  electrometer  as 
a  piece  of  paper  or  wood  would  do,  or  it  has  made  it  collapse  greatly 
by  touching,  yet  has  on  its  removal  been  followed  by  a  full  opening 
of  the  leaves  again  ;  the  latter  effect  I  have  been  able  to  trace  and  refer 
to  a  conducting  portion  within  the  mass  covered  by  a  thin  external 
non-conducting  coat.  When  a  piece  which  insulates  well  is  cut,  the 
surface  exposed  has  a  resinous  lustre  and  a  compact  character  that  is 
very  distinctive  ;  whilst  that  which  conducts  has  not  the  same  degree 
of  lustre,  appears  less  translucent,  and  has  more  the  aspect  of  a  turbid 
solution  solidified.  I  believe  both  moist  steam-heat,  and  water-baths 
are  used  in  its  preparation  for  commerce;  and  the  difference  of  speci- 
mens depends  probably  upon  the  manner  in  which  these  are  applied, 
and  followed  by  the  after  process  of  rolling  between  hot  cylinders. 
However,  if  a  portion  of  that  which  conducts  be  warmed  in  a  current 
of  hot  air,  as  over  the  glass  of  a  low  gas  flame,  and  be  stretched, 
doubled  up,  and  kneaded  for  some  time  between  the  fingers,  as  if  with 
the  intention  of  dissipating  the  moisture  within,  it  becomes  as  good  an 
insulator  as  the  best. 

I  have  soaked  a  good  piece  in  water  for  an  hour ;  and  on  taking  it 
out,  wiping  it,  and  exposing  it  to  the  air  for  a  minute  or  two,  found 
it  insulate  as  well  as  ever.  Another  piece  was  soaked  for  four  days 
and  then  wiped  and  tried  :  at  first  it  was  found  lowered  in  insulating 
power;  but  after  twelve  hours'  exposure  to  air  under  common  circum- 
stances it  was  as  good  as  ever.  1  have  not  found  that  a  week's  ex- 
posure in  a  warm  air  cupboard  of  a  piece  that  did  not  insulate  made 
it  much  better:  a  film  on  the  outside  became  non-conducting;  but  if 
two  fresh  surfaces  were  exposed  by  cutting,  and  these  were  brought 
into  contact  with  the  electrometer  and  the  finger,  the  inside  portion 
was  still  found  to  conduct. 

If  the  gutta  percha  in  either  the  good  or  the  bad  condition  (as  to 
electrical  service)  be  submitted  to  a  gradually  increasing  temperature, 
at  about  350°  or  380°,  it  gives  off  a  considerable  proportion  of  wafer; 
being  then  cooled,  the  substance  which  remains  has  the  general  pro- 
perties of  gutta  percha,  and  insulates  well.  The  original  gum  is  pro- 
bably complicated,  being  a  mixture  of  several  things;  and  whether 
the  water  has  existed  in  the  substance  as  a  hydrate,  or  is  the  result  of 
a  deeper  change  of  one  part  or  another  of  the  gum,  I  am  not  prepared 
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to  say.  All  I  desire  in  this  note  is  to  make  known  its  Use  in  the  ar- 
rangement of  extemporary  or  permanent  electrical  apparatus  for  the 
advantage  of  working  philosophers,  both  juvenile  and  adult. 

£oyal  Imiilulion,  Feb.  9,  184S.  Lond.  Phil.  Maa. 


Explosion  on  Board  a  Vessel  laden  with  Steam-coal. 

An  inquest  was  held  at  the  Town-hall,  Cardiff,  on  Thursday  last, 
before  R.  L.  Reece,  Esq.,  coroner,  on  view  of  the  body  of  J.  Grocey, 
chief  mate  of  the  barque  Neptvne,  of  Jersey,  now  lying  in  the  Bute 
Dock.  It  appeared  in  evidence,  that  the  vessel  above-named  was 
loaded  with  steam-coal,  and  was  lying  near  Mr.  Powell's  wharf  On 
Wednesday  night,  the  deceased  having  lighted  a  lucifer  mated,  a  ter- 
rific explosion  took  place  in  the  hold,  by  the  force  of  which  the  whole 
of  the  cabin  and  main  hatchway  were  blown  to  atoms.  The  capstan 
was  blown  up  to  the  height  of  the  main  rigging.  The  mate  was  killed 
on  the  spot — his  remains  presenting  a  most  frightful  spectacle.  A 
boy  named  R.  Smith,  had  his  hands  and  face  burnt  but  not  severely; 
and  another  boy  had  his  hair  and  eyebrows  singed.  The  captain  and 
his  wife,  who  usually  slept  on  board,  were  on  shore  that  night.  The 
damage  sustained  by  the  vessel  is  estimated  at  £400.  Verdict— Acci- 
dental Death.  [Accidents  of  this  nature  may  be  avoided  by  merely 
taking  the  precaution  of  keeping  open  the  hatches  for  a  few  hours 
after  the  shipment  of  the  cargo,  that  the  gas,  which  is  occasionally 
evolved  from  the  Merthyr  coal,  may  escape.]  Lond.  Min.  Journ. 


JVew  Method  of  preparing  Chloroform.     By  Prof.  Bottcher. 

Equal  parts  of  chloride  of  lime  and  acetate  of  soda  are  distilled  to 
dryness  in  an  iron  retort.  But  little  chloroform  is  obtained  in  the  first 
distillation,  but  a  large  quantity  of  dilute  acetone,  which  is  mixed  with 
chloride  of  lime,  and  submitted  to  a  second  distillation.  But  the  whole 
of  the  acetone  is  not  decomposed  in  this  operation,  and  it  is  conse- 
quently necessary  to  mix  the  product  with  more  chloride  of  lime,  and 
again  distil.  The  product  is  rectified  over  caustic  lime.  This  method 
is  said  to  effect  a  great  saving.  Lond.  Chem.  Gaz. 
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Elements  of  Natural  Philosophy,  being  an  Experimental  Introduc- 
tion to  the  study  of  the  Pliysical  Sciences,  by  Golding  Bird,  M. 
D.,  &c.,  &c.,  with  312  Illustrations.  From  the  Revised  and  En- 
larged Tliird  London  Edition.     Philadelphia:  Lea  4'  Blanchard, 

1848. 

The  work  of  Dr.  Bird  was  intended,  as  he  has  stated  in  the  preface 
to  his  first  edition,  as  an  introduction  to  the  study  of  more  elaborate 
works  upon  the  subject.     It  would  not  therefore  be  fair  to  examine 
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it  for  the  purpose  of  criticism,  under  any  other  view.  The  want  of 
a  work  of  this  kind  was  very  much  felt  by  the  Enghsh  student ;  for 
while  the  higher  works  upon  the  subject  were  unnecessarily  filled  with 
mathematical  demonstrations  to  such  an  extent,  that  the  physical  ideas 
were,  in  not  a  few  instances,  entirely  lost  sight  of,  the  lighter  works, 
which  professed  to  avoid  the  use  of  the  mathematical  forms  of  rea- 
soning, and  to  adapt  themselves  more  exclusively  to  popular  perusal, 
were  very  generally  written  by  authors  ignorant  of  the  subjects  of 
which  they  professed  to  teach,  or  else  more  bent  upon  illustrating 
their  own  eloquent  style  of  writing,  than  the  phenomena  of  Nature. 
They  were  therefore  essentially  either  incorrect  or  imperfect,  and 
generally  both.  The  principal  apparent  exception  to  this  assertion, 
is  the  admirable  work  of  Dr.  Young  ;  but  beside  a  certain  obscurity 
of  expression  in  the  explanations  of  Dr.  Young,  which  renders  his 
work  less  advantageous  than  it  at  first  appears,  to  one  altogether  igno- 
rant of  the  subject,  the  book  had  become  obsolete  by  the  rapid  ad- 
vances of  sciences  since  the  author's  time,  and  the  new  edition  by 
Mr.  Kelland,  though  an  interesting  and  beautiful  book,  does  not  by 
any  means  correct  this  defect. 

The  want  of  a  work  of  the  kind  which  Dr.  Bird  proposed  to  fur- 
nish,was  therefore  much  felt  in  the  English  language,  and  the  method 
in  which  his  work  was  executed,  fully  supplied  the  deficiency.  The 
treatises  upon  the  various  subjects  comprised  under  the  general  term 
Natural  Science,  are  full  and  generally  accurate,  and  they  are  so  ar- 
ranged as  to  connect  them  together  in  their  proper  order  in  the  mind 
of  the  reader,  and  thus  present  the  science  as  a  whole,  and  not  as  a 
mere  conglomerate  of  totally  dissimilar  parts. 

The  third  edition  introduces  in  their  proper  places  the  discoveries 
and  improvements  which  have  been  made  in  the  science,  since  the 
others  were  published,  and  presents  to  the  student  the  most  recent 
view  of  the  subject. 

We  regard  this  book  as  a  very  valuable  one,  and  can  affirm  that  it 
fulfils  the  purpose  for  which  it  is  intended  ;  it  is  written  by  a  gentle- 
man fully  versed  in  the  matters  of  which  he  writes,  and  in  a  plain, 
and  unornamented  style,  which  renders  it  easily  comprehensible. 

The  mechanical  execution  of  the  work  by  Messrs.  Lea  (§•  Blanchard, 
is  unexceptionable,  but  we  cannot  but  regret  that  the  system  of  beauti- 
ful illustrations  which  so  profusely  adorn  thefar  inferior  work  by  Miiller 
was  not  applied  to  render  still  more  popular  the  excellent  treatise  of 
Dr.  Bird.  F. 

Chemical  Technology,  or  Chemistry  applied  to  the  Arts  and  Manu- 
factures-, by  Dr.  F.  Knapp,  Pro/essor  at  the  University  of  Gressen. 
Translated  and  edited,  with  numerous  notes  and  additions,  by 
Dr.  Edward  Ronalds,  and  Dr.  Thomas  Richardson.  First  Jlnier- 
ican  Edition,  with  notes  and  additions  by  Professor  Walter 
R.  Johnson,  of  Philadelphia.  Vol.  1,  illustrated  with  214  engrav- 
ings on  wood.  Philadelphia,  Lea^'  Blanchard,  1848;Syo. /?/?.  504. 

This  is  the  third  volume  of  the  series  of  illustrated  scientific  works 
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re-published  by  Messrs.  Lea  &  Blanchaid,  and  we  think  it  will  prove 
the  most  popular,  as  it  is  decidedly  (he  best  ol' the  series.  Written  by 
one  who  has  for  many  years  studied  both  theoretically  and  practically 
the  processes  which  he  describes,  the  descriptions  are  precise,  and 
conveyed  in  a  simple  unpretending  style,  so  that  they  are  easily  un- 
derstood, while  they  are  sufficiently  full  in  detail,  to  include  within 
them  everything  necessary  to  the  entire  comprehension  of  the  opera- 
tions. The  arrangement  in  groups  of  those  branches  of  industry, 
which  are  allied  together  by  some  general  theory  common  to  them  all, 
is  a  very  happy  idea,  and  while  it  renders  the  study  easier,  it  adds  to 
itadditional  interest.  The  work  isalsocarefullybronghtdown  toinclude 
the  most  recent  improvements  introduced  upon  the  continent  of  Eu- 
rope, and  thus  gives  us  full  descriptions  of  processes  to  which  refer- 
ence is  frequently  made  in  other  works,  while  many  of  them  are,  we 
believe,  now  for  the  first  time,  presented  in  a  complete  state  to  the 
English  reader.  The  English  editors  have  also  performed  their  task 
with  talent  and  faithfulness,  as  is  evidenced  by  the  large  and  judicious 
additions  which  they  have  made,  describing  British  inventions  and 
improvements,  and  giving  us  the  latest  results  of  British  science  and 
ingenuity.  Professor  Johnson,  the  American  editor,  has  also  added 
to  the  collection,  several  contributions  of  interest  to  the  American 
reader,  among  which  we  would  particularly  notice  the  table  of  the 
results  of  the  experiments  of  Mr.  Bull,  upon  the  different  kinds  of  wood 
used  as  fuel ;  and  a  digest  of  his  own  elaborate  investigations  into  the 
relative  values  of  different  American  coals. 

But  we  regret  to  find  that  in  reference  to  one  of  the  most  interest- 
ing subjects  treated  of  in  this  volume, — that  of  the  Manufacture  of 
Gas  for  purposes  of  Illumination, — Professor  Jofinson  lias  suffered 
his  private  prejudices  to  betray  him  into  a  serious  violation  of  his 
duties  as  an  editor,  and  has  added  an  appendix  containing  strictures 
upon  the  gas  works  of  our  city,  as  inaccurate  in  their  statements  as 
they  are  misplaced  in  a  work  of  this  character.  They  are  misplaced 
because,  for  the  most  part  altogether  unconnected  with  a  treatise  upon 
technological  chemistry.  If  it  can  be  shown  that  the  superintendent 
of  the  gas  works  at  Philadelphia,  wastes  in  the  process  of  manufac- 
turing the  gas,  either  the  coal  or  the  fuel,  or  makes  a  gas  of  less  purity 
or  of  smaller  illuminating  power  than  he  should,  from  his  materials, 
then  such  defects  would  perhaps  be  proper  subjects  for  comment  in  a 
work  of  this  kind.  We  say  perhaps — for  we  believe  after  all  that  the 
same  space  would  be  much  more  usefully  employed  in  describing 
processes  by  which  other  operators  did  better.  Professor  Johnson 
does  indeed  charge  a  wastefulness  of  fuel,  (though  we  are  satisfied 
that  if  he  will  inquire  of  Mr.  Cresson,  he  will  find  himself  in  error  in 
his  conclusions,)  and  a  brief  temporary  defect  in  the  purity  of  the  gas, 
(arising  as  he  well  knows,  from  the  incapacity  of  the  purifiers  then  in 
use,  to  hold  the  quantity  of  material  necessary  for  the  enormous  in- 
crease in  the  demand  for  the  gas;  and  ceasing  as  soon  as  new  purifi- 
ers of  a  larger  size  could  be  made).  So  far  then  as  these  two  charges  are 
concerned,  our  remark  as  to  the  misplacement  of  his  criticisms  does 
not  apply.  But  in  reference  to  the  others,  to  a  student  of  technology, 
or  even  to  the  general  reader,  they  are  altogether  superfluous.     The 
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secondary  products  being  once  produced,  the  question  of  their  dispo- 
sition is  one  of  pure  economy — and  as,  with  the  exception  of  the  coke, 
nothing  can  be  done  with  them,  except  sell  them,  it  is  no  longer  a 
matter  of  science  or  of  art.  The  proper  body,  therefore,  before  whom 
to  arraign  a  careless  or  dishonest  superintendent,  is  the  Board  of  Trus- 
tees, or  if  they  are  involved  in  the  accusation,  or  will  not  entertain  the 
complaint,  the  public,  or  the  City  Councils.  And  in  any  case,  the  fair 
and  proper  vehicle  for  the  discussion,  are  the  newspapers,  where  both 
parlies  may  be  fully  and  fairiy  heard.  The  editor  of  a  book  has  no  right 
to  saddle  his  author  with  such  charges  which  are  necessarily  unjust, 
because  no  reply  is  possible.  The  misplacement  of  these  criticisms  is 
moreover  aggravated  by  the  fact,  that  m  truth,  tliese,  or  very  similar 
statements,  have  just  been  the  subject  of  a  very  warm  newspaper  dis- 
cussion, the  upshot  of  which  has  been,  we  believe,  the  entire  vindica- 
tion of  the  management  of  the  gas  works.  That  the  statements  are  inac- 
curate,might  easily  be  shown,  if  our  Journal  were  the  proper  vehicle  for 
entering  upon  the  discussion,  and  will  doubtless  be  made  manifest  if 
the  question  be  again  raised  in  the  proper  quarter.  But  a  more  pain- 
ful feature  of  these  criticisms  are  the  strange  and  most  unwarrantable 
insinuations,  which  are  introduced  against  the  motives  of  those  who 
have  these  works  under  their  control.  Against  whom  these  are 
especially  directed,  whether  against  the  superintendent,  or  the  trus- 
tees, individually  or  collectively,  we  do  not  choose  to  inquire,  but  they 
manifest  a  spirit  which  is  altogether  unbecoming  in  an  editor,  and 
unworthy  of  a  man  of  science.  They  indicate  a  personal  feeling, 
which  cannot  be  mistaken,  and  which  will  not,  we  tliink,  increase  the 
confidence  of  the  reader  in  the  charges  with  which  they  are  accom- 
panied. We  hope  that  Professor  Johnson,  when  he  revises  calmly 
these  pages  of  his  work,  will  see  the  error  into  which  he  has  been  led, 
and  with  this  hope  we  strongly  commend  the  original  work,  the  addi- 
tions of  the  English  editors,  and  those  of  Professor  Johnson,  where  he 
has  not  permitted  his  personal  feelings  to  draw  him  into  ill-timed  and 
ill-deserved  criticisms,  upon  what  he  has  evidently  not  taken  the  pains 
to  understand. 

The  mechanical  execution  of  the  work  is  of  the  same  high  character 
which  distinguished  the  others,  and  we  again  especially  call  attention 
to  the  wood-cuts,  as  fine  specimens  of  the  perfection  which  our  work- 
men have  attained  in  this  kind  of  printing.  F. 
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Proceedings  of  the  Stated  Meetifig,  held  May  ISth,  184S. 
Dr.  R.  M.  Patterson,  President  P.  T.,  Presiding. 
Present,  31  Members. 
The  following  Donations  were  announced: — 

From  Petty  Vaughan,  Esq.,  London — 
A  Catalogue  of  Specimens  of  Recent  British  Manufactures  and  Decorative  Art, 
exhibited  at  ihe  house  of  the  Society  of  Arts,  ia  London,  from  March  8th  to 
April  20th,  1848. 
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From  Hon.  Charles  Brown,  Member  of  Congress,  Washington,  D.  C. — 
Congressional  Documents  of  tlie  United  States  Senate. 

A  Report  from  the  Secretary  of  Stale,  with  the  Coirespondence  of  Mr.  Wise, 
Jate  United  States  Minister  to  Brazil,  in  relation  to  the  Slave  Trade. 
From  Hon.  James  D.  Westcott,  Jr.,  Senator  of  the  United  States, 
Washington,  D.  C. — 
Congressional  Documents  of  the  House  of  Representatives. 

Report  of  the  Committee  on  Naval  AfTairs,  in  relation  to  the  Alabama,  Florida, 
and  Georgia  Railroad. 
From  R.  P.  Antlerson,  Esq.,  Washington  City,  D.  C. — 
Congressional  Documents  of  the  Senate. 

Report  of  the  Secretary  of  the  Navy — of  the  Plans  and  Construction  of  the 
Depot  of  Charts  and  Instruments,  with  a  Description  of  the  Instruments,  &c. 
Report  of  the  Secretary  of  the  Treasury — containing  the  Annual  Report  of  the 
Commissioner  of  the  General  Land  Office. 
Congressional  Documents  of  the  House  of  Representatives. 

Letter  from  the  Secretary  of  War,  transmitting  Statements  of  Contracts  under 

Authority  of  the  War  Department. 
Report  ot  the  Secretary  of  the  Navy,  in  relation  to  the  floating  Dry  Docks  at 
Pensacola,  Philadelphia  and  Kittery. 
From  Solomon  W.  Roberts,  Esq.,  Philadelphia. 
The  First  Annual  Report  of  the  Inspectors  of  the  Philadelphia  County  Prison, 
made  to  the  Legislature,  February,  1848. 
From  Messrs.  M'Clees  &  Germon,  Lithographers,  Philadelphia,  Penn- 
sylvania— 

Lithographic  Likeness  of  Joseph  R.  Chandler,  Esq. 
From  Joseph  Harrison,  Jr.,  Esq.,  Russia — 
Lithographic  Likeness  of  Nicholas  I,  Emperor  of  Russia. 
The  Reports  from  the  Officers  and  Standing  Committees  were  re- 
ceived. 

Three  new  Members  were  elected,  and  four  gentlemen  were  pro- 
posed for  election  at  the  next  meeting. 


Verbal  Communication  from  Dr.  Hare,  on  the  Rationale  of  the  Explosion 
causing  the  Great  Fire  of  1845,  at  JVew  York.  (See  Proceedings  of  the 
Franklin  Institute,  for  20th  April  last,  page  392.) 

Dr.  Hare  communicated  to  the  meeting  some  inferences  and  facts, 
tending  to  explain  the  contradictory  impressions  which  have  existed 
respecting  the  competency  of  fused  nitre  to  explode  with  water,  or  with 
aqueous,  hydrogenous,  and  carbonaceous  combustibles.  This  subject 
was  treated  of  in  reference  to  a  series  of  detonations  terminating  in  an 
explosion  of  tremendous  force,  by  which,  in  July,  1S45,  the  intensely 
ignited  contents  of  a  store,  in  Broad  street,  New  Yorlf,  were  thrown 
over  an  extensive  district,  involving  the  destruction  of  about  200  houses 
and  property  estimated  at  two  millions  of  dollars.  As  far  as  the  oaths 
of  highly  competent  witnesses  could  avail,  no  gunpowder  was  present; 
so  tiiat  the  result  could  only  be  attributed  to  the  reaction  between  an 
enormous  quantity  of  nitre  and  combustible  merchandise  with  which 
the  store  was  promiscuously  occupied.  In  all  there  were  three  hundred 
thousand  pounds  of  nitre  in  parcels  of  ISO  lbs.  (each  secured  by  two 
bags,  an  additional  bag  having  been  put  over  that  originally  employed). 
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About  180,000  lbs.  was  situated  upon  the  second  floor,  50,000  on  the 
first  floor,  and  80,000  on  the  third  floor. 

Of  the  merchandise,  the  aggregate  was  more  than  double  the  weight 
of  the  nitre. 

It  was,  however,  the  general  opinion  of  those  best  acquainted  with 
the  subject,  that  when  ignited  with  combustibles,  nitre  produces  only 
that  species  of  combustion  which  is  called  deflagration  by  chemists, 
without  being  capable  of  the  more  violent  and  instantaneous  reaction 
designated  by  the  word  explosion.  This  impression  was  strengthened 
by  the  failure  of  every  effort  (made  by  several  eminent  chemists 
employed  by  the  Corporation  of  New  York)  to  explode  nitre  by  ignition 
witli  combustibles. 

Nevertheless,  agreeably  to  Hays,  of  INIassachusetts,  an  explosion 
was  effected  in  his  laboratory,  by  bringing  water  into  contact  with 
about  100  lbs.  of  incandescent  nitre;  also  the  accidental  falling  of  a  jet 
of  melted  nitre  on  some  water,  in  the  laboratory  of  the  University  of 
Pennsylvania,  had  been  productive  of  a  similar  result. 

The  explosion  of  a  vessel  ladened  with  nitre,  which,  while  lying  in 
Boston  harbor,  was  burnt  to  the  water's  edge,  and  of  others  similarly 
ladened  and  burnt,  could  only  be  explained  by  supposing  that  nitre, 
when  sufficiently  heated,  will  explode  with  water  on  due  contact. 
Consistently,  it  might  be  inferred  that  this  salt  (well  known  to  be  a 
compound  of  nitric  acid  and  oxide  of  potassium  or  potash)  would 
explode  with  any  substance  capable  of  yielding  either  or  both  of  the 
elements  of  water  or  hydrogen.  The  presence  of  the  latter  would  be 
equivalent  to  water,  since  it  would,  with  the  oxygen  of  the  acid, 
form  water. 

In  a  letter,  addressed  to  the  distinguished  chemist  above  mentioned, 
in  July,  1845,  Dr.  Hare  had  adverted  to  the  explosion  which  succeeds 
the  combustion  of  potassium  upon  water,  as  arising  from  the  combi- 
nation of  one  portion  of  the  water  with  the  resulting  incandescent 
globule  of  oxide,  while  the  heat  of  this  globule  uniting  with  another 
portion  of  the  Hquid,  converts  it  into  high  steam.  Moreover,  it  was 
suggested  that  in  this  instance,  chemical  affinity  between  the  water 
and  the  oxide,  in  causing  the  water  and  heated  globule  to  coalesce,  is 
equivalent  in  efficacy  to  the  momentum  of  the  hammer  Vhen  a  bar 
of  iron,  at  a  welding  heat,  is  forced  into  contact  with  some  moisture 
situated  upon  an  anvil. 

Dr.  Hare  presumes  that  no  explosion  can  take  place  unless  the 
reagents  for  producing  it  are  held  or  brought  together,  at  the  moment 
of  reaction,  by  a  certain  force,  either  chemical  or  mechanical. 

Some  chemical  compounds,  such  as  are  formed  with  fulminic  acid, 
or  with  ammonia,  by  metallic  oxides,  also  the  chloride  of  nitrogen 
and  perchloric  ether,  explode  violently  without  confinement,  so  as  to 
fracture  a  plate  or  saucer,  upon  which  a  small  quantity  may  be 
detonated ;  but  pulverulent  mixtures,  such  as  gunpowder,  however 
powerfully  explosive  when  employed  in  gunnery  or  rock-blasting,  in 
open  vessels  flash  without  fracturing  them,  or  producing  any  report. 
In  an  exhausted  receiver,  gunpowder  is  far  less  explosive  than  when 
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subjected  to  atmosplieric  pressure  in  an  open  vessel.  Nevertheless 
when  gunpowder  is  restrained  until  the  temperature  requisite  for  the 
appropriate  reaction  of  its  ingredients  is  attained,  it  exerts  a  force  far 
exceeding  that  of  the  chamber  confining  it.  In  this  respect  it  differs 
from  steam,  of  which,  when  the  temperature  of  the  fire  applied  is 
sufficiently  high,  the  explosive  force  is  directly  as  the  pressure  before 
bursting,  and  lhis,of  course,  is  commensurate  with  the  strength  of  the 
confining  boiler. 

The  ingredients  of  gunpowder,  sulphur,  charcoal,  and  nitre  to 
produce  the  greatest  effect,  require  extreme  comminution  and  intimate 
mtermixture  by  trituration,  and  to  be  so  granulated,  that  the  flame  of 
the  portiou  first  ignited  may  convey  inflammation  to  the  rest  through 
the  interstices  between  the  grains.  Its  superiority  over  anv  other 
mixture  of  nitre  with  combustible  matter  destitute  of  sulphur,  is 
conceived  to  be  due  not  only  to  the  pre-eminent  susceptibilitv  of  this 
substance,  of  vaporization  and  inflammation,  but  likewise  to'its  well 
known  ability  to  decompose  metallic  oxides  by  attracting  both  the 
metal  and  ox3'gen.  Since  an  opinion  was  expressed  in  1S45,  in  the 
letter  above  mentioned  to  Hays,  that  the  formation  of  sulphide  of 
potassium  is  the  first  step  in  the  process  of  the  explosive  reaction  of 
gunpowder,  Faraday  has  alleged  the  flame  of  this  compound  to  be,  in 
the  case  in  point,  an  important  instrument  in  the  propagation  of  fir^ 
throughout  the  mass. 

The  hepatic  odor  of  the  fumes  consequent  to  the  firing  of  cannon 
and  likewise  of  the  washings  of  a  gun  after  the  customary  service' 
demonstrate  the  production  of  a  sulphide.  It  has  been  found  that  a 
fiUered  solution  of  the  residue  displays,  when  tested  by  iron,  the  red 
hue  which  indicates  the  presence  of  a  sulphocyanide. 

Agreeably,  however,  to  a  qualitative  exanfination,  the  solid  residue 
of  exploded  gunpowder  consists  mainly  of  nearly  eqnal   parts  of 
carbonate  and  sulphate  of  potash,  while  the  gaseous  residue  is  consti- 
tuted nearly  of  equal  volumes  of  carbonic  acid  and  nitrogen.     Of 
course  the  sulphate  may  arise  from  the  oxidation  of  sulphide,  formed 
at  the  outset.     Notwithstanding  that  the  ingredients  of  gunpowder 
are  prepared  as  above  stated,  confinement  is  necessary  to  prevent  the 
grams  from-  being  thrown  apart  and  chilled,  so  as  to  prevent  the 
propagation  of  the  ignition,  through  the  congeries  forming  a  charge,  by 
means  of  the  flame  of  the  first  portions  fired.     This  was  fully  demon- 
strated by  the  exposure  of  a  pile  of  gunpowder  comprising  enough  for 
the  charge  of  a  musket,  within  an  exhausted  receiver,  to  a  wire  intensely 
ignited  by  a  galvanic  discharge.     The  grains  did  not  take  fire  instantly, 
probably  because  the  vapor  evolved  prevented  actual  contact;  and 
when  ignition  did  ensue  it  extended  only  to  the  production  of  a  feeble 
flash.    On  examination,  it  was  found  that  a  portion  of  the  powder  had 
escaped  inflammation. 

In  the  next  place,  a  like  weight  of  gunpowder  was  consolidated  into 
a  cylinder  by  intense  pressure.  Thus  prepared  and  ignited,  by  contact 
with  an  incandescent  wire  in  the  exhausted  receiver,  more  than  half 
of  the  cylinder  remained  unconsumed. 

A  much  larger  cylinder  of  the  same  mixture,  similarly  consolidated, 
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placed  at  the  bottom  of  an  iron  pot,  four  inches  in  diameter  and  twelve 
inches  in  depth,  on  being  touched  by  the  end  of  an  iron  rod  reddened 
in  the  fire,  burnt  at  first  like  a  squib,  but  towards  the  last  was  dissipated 
with  an  activity  in  some  degree  explosive,  probably  in  consequence 
of  the  pressure  created  by  the  reaction  of  the  gaseous  current  generated 
by  its  own  deflagration. 

The  want  of  confinement,  which  is  thus  capable  of  lessening  the 
explosiveness  of  gunpowder,  of  which  the  constituents  are  intimately 
intermingled,  is  still  more  enfeebling,  where  analogous  reagents  are 
ignited  together  without  admixture  or  comminution.  Under  these 
circumstances,  the  reagents  are  made  to  recede  from  each  other  by 
the  generation  of  that  vapor  or  gas,  to  the  evolution  of  which,  under 
confinement,  the  capability  of  exploding  is  due.  Thus  sundered,  they 
are  chilled  by  radiation,  so  that  the  temperature  requisite  to  sustain 
and  communicate  ignition  is  not  supported.  Moreover,  the  rapidity 
of  reaction  being  as  the  multiplication  of  the  points  of  contact,  and 
these  being  fewer  as  the  substances  are  less  divided  and  intermingled, 
the  deflagration  takes  place  in  detail,  instead  of  having  that  simulta- 
neousness  which  is  indispensable  to  render  it  explosive. 

In  addition  to  the  ideas  above  mentioned  as  having  been  conveyed 
in  Dr.  Hare's  letter  to  Hays,  it  was  urged,  also,  that  his  inference  as 
to  the  explosion  of  water  with  incandescent  nitre  being  attributable  to 
a  reaction  analogous  to  that  represented  as  taking  place  when  potassium 
is  burnt  with  the  oxide  of  potassium,  was  supported  by  the  fact,  that 
at  a  white  heat,  the  base  of  nitre  spontaneously  abandons  its  acid, 
while  from  water  it  cannot  be  separated  by  any  temperature.  Conse- 
quently, the  presentation  of  substances,  consisting  of  carbon,  hydrogen, 
and  oxygen,  by  yielding  water  to  the  base,  could  not  but  be  productive 
of  a  result  analogous  to  that  which  results  from  the  presentation  of 
sulphur  and  carbon. 

The  only  obstacle  is  as  follows: — Substances  containing  hydrogen 
and  oxygen,  whether  in  the  proportion  for  forming  water,  like  sugar, 
starch,  gum,  and  wood;  or  having  an  excess  of  hydrogen, like  oils  and 
resins ;  moreover,  all  the  constituents  of  nitre,  even  the  base,  are 
susceptible  of  the  aeriform  state  at  the  temperature  producible  by  the 
reaction  of  nitre  with  them.  But  when  kept  together  until  that  point 
is  attained,  the  explosive  power  must  be  fully  equivalent  to  that  of 
gunpowder.  The  reagents  are  in  a  state  analogous  to  that  of  two 
gases  extremely  condensed. 

The  explosibility  of  incandescent  nitre  with  water  was  illustrated 
in  the  smml  way,  by  heating  a  portion  in  a  platina  capsule  by  the 
flame  of  a  hydro-oxygen  blowpipe,  and  sudden  immersion  in  the  liquid. 
So  active  was  the  explosion,  that  a  portion  of  the  resulting  hydrate 
flew  out  upon  the  operator.  Yet,  when  thrown  in  the  same  state  upon 
molasses  or  sugar,  no  explosion  ensued  :  nevertheless,  when  a  capsule 
containing  nitre  heated  to  the  point  of  volatilization,  was  struck  with 
the  face  of  a  hammer,  coated  with  sager  melted  upon  it  and  made  to 
adhere  by  moisture,  a  detonation  took  place  ;  a  still  more  powerful 
detonation  was  produced  as  follows: — 
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Upon  an  anv^il,  a  disk  of  paper,  of  three  inches  in  diameter,  was  laid, 
covered  with  puh^erized  sugar.  Over  the  sugar  was  placed  another 
similar  disk  covered  with  pulverized  nitre.  A  bar  of  iron,  rather  wider 
than  the  disks  at  a  welding  heat,  was  then  held  over  them,  and  subjected 
to  a  blow  from  a  sledge.  An  explosion,  with  a  report  like  that  of  a 
cannon,  ensued. 

Instructed  by  the  facts  and  considerations  above  stated,  it  is  inferred 
that  the  explosions  which  contributed  to  extend  the  conflagration  in 
New  York,  as  above  mentioned,  arose  from  the  reaction  of  the  nitre 
with  the  combustible  merchandise  with  which  it  was  surrounded.  It  is 
presumed  that  as  soon  as  the  fire  reached  any  of  the  gunny  bags,  it 
must  have  run  rapidly  through  the  whole  pile,  by  means  of  the  inter- 
stices necessarily  existing  between  them,  the  nitre  with  which  they 
were  embued  causing  them  to  deflagrate.  Much  of  the  salt  being 
thus  brought  to  the  temperature  of  fusion,  it  must  have  run  about  the 
floor,  reached  the  combustibles,  and  soon  found  its  way  to  the  next 
story  through  the  scuttles  which  were  open.  All  the  floors  must  have 
been  rapidly  destroyed  by  the  consequent  deflagration,  far  exceeding  in 
activity  any  ordinary  combustion.  jNIeanwhile,  the  nitre  being  all 
hquified  and  collected  in  the  cellar  in  a  state  of  incandescence,  and  the 
merchandise  conglomerated  by  the  fusion  of  sugar  and  shell  lac,  aided 
by  the  molasses,  the  weight,  the  liquidity,  and  temperature,  must  have 
produced  all  the  conditions  requisite  to  intense  detonations.  The 
floors  having  been  consumed,  the  store  must  have  been  equivalent  to 
an  enormous  crucible  of  twenty  feet  by  ninety,  at  the  bottom  of  which 
were  nearly  three  hundred  thousand  pounds  of  nitre,  superficially 
heated  far  above  the  temperature  producible  by  any  furnace  so  as  to 
convert  the  reagents  into  nascent  aeriform  matter  under  a  pressure  of 
half  a  million  of  pounds.  The  intense  reaction,  however,  would  not 
permit  of  durable  contact.  At  each  impact,  the  whole  mass  must  have 
been  thrown  up  explosively,  and  hence  the  successive  detonations. 
But  the  chemical  reaction,  the  heat,  and  the  height  of  the  fall,  growing 
with  their  growth,  and  strengthening  with  their  strength,  the  last 
elevation  was  succeeded  by  the  thundering  report  and  stupendous 
explosion,  of  which  it  has  been  an  object  to  afford  a  satisfactory  expla- 
nation.* 
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Report  on  the  Explosion  of  a  Steam  Boiler. 

The  Committee  on  Science  and  the  Arts,  constituted  by  the  Franklin  Institute  of 

the  State  of  Pennsylvania  for  the  promotion  of  the  Mechanic  Arts,  by  whom 

were  appointed  a  sub- committee  to  examine  into  the  cause  of  the  explosion  of  a 

stationary  engine  in  Dillwyn  street,  Philadelphia,  on  the  20th  day  of  March,  1848, 

Report — 

That  they  examined  the  fragments  of  the  boiler,  and 
found  that  it  had  been  cylindrical,  14  feet  in  length,  and  18  inches  in 

*  In  a  shoit  time  a  more  circumstantial  account  of  Dr.  Hare's  experiments  and 
infeiences  respecting  the  subjects  of  the  above  communication  will  be  published. 
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diameter,  made  of  iron  |  inch  thick,  and  apparently  not  of  very  good 
quality.  The  rupture  had  taken  place  nearly  in  the  middle  of  its 
length,  and  presented  the  appearance  of  a  clean  cut  around  the  boiler, 
just  at  the  edge  of  one  of  the  sheets  of  which  it  was  composed,  and 
exactly  along  the  line  which  must  have  been  followed  by  the  caulk- 
ing-tool.  There  was  no  tearing  of  the  body  of  the  sheet,  and  no  ir- 
regularity in  the  line  of  fracture,  except  for  about  I  inch  in  length 
at  the  lowest  part,  where  there  were  some  slight  irregularities,  as 
though  the  iron  had  torn  there,  after  the  rest  had  given  way.  Upon 
a  closer  inspection  the  mark  of  the  caulking  tool  was  plainly  visible, 
and  it  was  seen  to  have  cut  into  the  iron,  sometimes  to  a  considerable 
depth.  The  committee  have  no  doubt  that  this  carelessness  in  caulk- 
ing tlie  boiler  materially  weakened  it,  and  thus  determined  the  line 
of  the  fracture.  It  is  proper  to  remark  that  it  was  stated  to  the  com- 
mittee, that  the  cylinder  was  not  constructed  for  a  boiler,  but  had  been 
used  as  a  condenser,  and  was  bought  by  its  late  proprietor  at  second 
hand,  and  by  him  applied  as  a  boiler. 

The  boiler  had  been  placed  in  the  second  story  of  a  frame  building 
on  the  east  side  of  Dillwyn  street,  and  in  the  rear  of  the.  lots  attached 
to  the  houses  on  Third  street,  and  was  used  by  a  Mr.  Reeve,  to  drive 
a  small  engine  for  the  purpose  of  cutting  tobacco.  The  boiler  lay 
east  and  west,  slightly  inclining  downwards  to  the  east,  which  was 
the  fire  end.  The  fire- way  extended  from  the  front,  backwards,  be 
neath  the  boiler,  and  was  then  returned  by  an  outside  flue,  which  lay 
above  the  ordinary  water-level  of  the  boiler.  A  blower  was  attached 
to  the  engine  ;  it  appeared  to  have  been  recently  added,  and  gentle- 
men who  were  familiar  with  the  premises,  asserted  that  there  was 
nothing  of  the  kind  when  the  boiler  was  first  erected.  The  chimney 
stack  being  destroyed,  the  connnittee  could  not  determine  whether 
any  defect  had  existed  in  the  draft. 

The  westward  or  back  pari  of  the  boiler  had  passed  through  the 
front  of  the  house,  and  struck  the  dwelling  on  the  opposite  side  of 
Dillwyn  street,  driving  in  the  front  wall.  The  fire  end  of  the  boiler 
passed  across  the  whole  lot  between  it  and  the  houses  in  Third  street, 
a  distance  of  1 12  feet,  and  struck  the  edge  of  a  doorway,  in  an  IS  incli 
wall,  which  it  destroyed.  Both  these  projections  indicate  a  great  force 
of  sleam  ;  and  upon  examination  the  committee  found  a  distinctly 
marked  water-line,  sliowing  that  the  depth  of  water  at  the  point  of 
fracture  was  only  about  3  inches.  There  were,  however,  no  conclu- 
sive marks  of  high  heat  on  the  iron. 

Although  the  thickness  of  the  iron  had  been  reduced  by  the  cutting 
of  the  caulking-tool,  and  although  the  iron  did  not  appear  to  be  of 
very  good  quality,  yet  the  committee  believe  that  it  was  capable, 
with  proper  care,  of  bearing  with  safety,  any  pressure  necessary  for 
the  light  work  which  the  engine  had  to  do.  Assuming  the  iron  to 
have  beeti  but  ^'gth  incli  thick,  and  taking  its  tensile  strength  at 
50,000  lbs  per  sq.  inch,  it  would  have  been  capable  of  resisting  a  strain 
in  the  direction  in  which  fracture  took  place,  of  more  than  45  atmos- 
pheres pressure. 

40* 
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It  is  a  little  singular  that  the  boiler  should  have  given  way  in  the 
direction  in  which,  by  theory,  it  is  considerably  the  strongest.  For  a 
tearing  strain  in  the  direction  of  the  axis  of  the  boiler,  the  resistance 
would  have  been  equivalent  to  but  25  atmospheres,  (347  ibs.  per 
square  inch,)  if  we  take  50,000  lbs. 

A  very  simple  calculation  will  suffice  to  show  that  the  pressure 
within  the  boiler  at  the  moment  of  explosion  was  enormous.  In  fact, 
if  we  suppose  the  boiler  lying  quite  horizontal,  the  projectile  force  was 
sufficient  to  carry  the  eastern  fragment  over  113  feet,  while  it  fell  12 
feet  by  the  action  of  gravity,  that  is  in  0-866  sec.  The  projectile  force, 
therefore,  gave  to  a  mass  of  about  300  lbs,  a  velocity  of  130  feet  per 
second. 

In  the  opinion  of  the  committee,  therefore,  the  explosion  of  this 
steam  boiler  was  owing  to  an  excessive  pressure  of  steam,  probably 
generated  instantaneously  by  the  admission  of  water  to  overheated 
metal,  and  the  line  of  fracture  was  determined  by  the  weakening  of 
the  iron  at  the  junction  of  two  of  the  plates,  by  the  careless  use  of  the 
caulking-tool. 

By  order  of  the  Committee, 

William  Hamilton,  Actuary. 


Beport  on  MM.  Durand  &  Pecqueur's  process  for  manvfacturing 
various  articles  from  Leather. 

The  Committee  on  Science  and  the  Arts,  constituted  by  the  Franklin  Institute  of 
the  State  of  Pennsylvania  for  the  promotion  of  the  Mechanic  Arts,  to  whom 
was  referred  for  examination  the  process  for  manufacturing  various  articles  from 
Leather,  invented  by  MM.  Dura>'d  St  P£cq.uecr,  Paris, 
Report — 

That  they  have  examined  with  much  satisfaction  the 
various  articles  which  have  been  brought  before  them  by  Mr.  Rabeau, 
manufactured  in  leather  by  the  process  invented  by  MM.  Durand  & 
Pecqueur  of  Paris,  of  which  process  Mr.  Rabeau  is  the  patentee  in 
the  United  States.  They  have  likewise  inspected  the  machine  by 
which  the  various  manufactures  are  produced.  The  patent  is  claimed 
for  a  method  of  mantifacturing  various  hollow  articles  of  leather  with- 
out seams,  such  as  fire-hose,  sword,  and  bayonet  scabbards,  canteens, 
shot  pouches,  cartridge  boxes,  military  caps,  boots  and  shoes,  cigar, 
and  spectacle  cases,  &:c.,  &c.  The  principle  of  the  method  is  to  divide 
the  leather  in  a  moistened  state,  in  the  direction  of  the  plane  of  its 
length  and  breadth,  making  in  the  case  of  fire-hose,  a  slit  through  its 
entire  length,  leaving  a  border  on  both  edges  of  the  strip  uncut.  This 
is  performed  by  means  of  a  short  knife  at  the  end  of  a  steel  rod  to 
which  an  alternate  lateral  motion  is  communicated  by  a  peculiar 
mechanism;  and  this  operation  is  performed  with  so  much  accuracy, 
that  the  slit  is  made  directly  through  the  centre  of  the  strip  of  leather, 
leaving  the  two  sides  everywhere  of  the  same  thickness,  supposing 
the  original  strip  to  be  of  a  uniform  thickness.     In  the  case  of  sword 
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and  bayonet  scabbards,  a  mandrel  is  introduced,  by  which  the  piece 
can  be  made  to  assume  the  proper  form  and  stiffness  when  dried. 

In  the  manufacture  of  canteens,  a  piece  of  leather  is  taken  of  the 
requisite  shape,  which  is  a  httle  broader  than  the  vertical  section  of 
tlie  canteen  through  its  length  and  greatest  breadth,  in  which  a  slit  is 
cut  so  as  to  leave  the  uncut  border  everywhere  of  the  same  breadth. 
The  leather  is  in  the  wet  state  when  cut,  and  is  filled  with  sand  and  a 
plug  driven  into  the  mouth,  then  dried,  after  which  it  retains  the  shape 
thus  given  to  it,  and  may  then  be  finished  according  to  any  of  ilie 
ordinary  methods.  Melted  wax,  or  a  preparation  of  wax,  is  poured 
in  the  inside,  which  fills  the  pores  of  the  leather,  and  prevents  the 
infiltration  of  the  liquids  which  it  is  intended  to  contain,  and  further 
from  acquiring  any  unpleasant  taste  from  it.  Mr.  Rabeau  proposes 
to  finish  his  canteens  by  subjecting  them  when  filled  with  sand  to 
pressure  in  proper  moulds,  by  means  of  an  hydrostatic  press.  His  hel- 
mets and  military  caps  are  fitted  on  blocks,  from  which  they  take  the 
proper  shape. 

Mr.  Rabeau  manufactures  by  this  process  a  shoe,  of  a  single  piece 
of  leather,  excepting  the  heel-tap,  even  to  the  ties,     A.  piece  of  sole- 
leather  is  taken  of  the  form  represented  in  the  figure.     The  knife  is 
c        first  introduced  along  the  line  a  b,  slitting  the  leather  in 
the  shape  of  the  dotted  line  to  the  end  c,  thus  forming  the 
toe.     It  is  again  introduced  along  the  line  d  e,  slitting  the 
leather  according  to  the  shape  given  by  the  dotted  line  to 
the  end/,  forming  the  heel.     When  a  last  is  introduced, 
the  uncut  border  assumes  the  position  represented  by  the 
dotted  line  in  the  figure.    This  border  is  then  pared  down 
with  the  knife  so  evenly,  that  in  the  finished  shoe,  the  edge 
cannot  be  distinguished  from  the  sides  of  the  leather. 
A  very  near  article  of  the  species  of  overshoes,  called 
c/oo-.s,  is  fabricated  by  this  method.  There  is  not  a  seam 
in  the  shoe  being  all  of  one  piece,  except  the  heel. 

The  legs  and  uppers  of  boots  are  made  likewise  without  seams. 
The  original  .piece  of  leather  is  of  the  form  given  in  the 
figure  on  the  margin.  The  knife  is  entered  at  the  line 
a  b,  and  the  heel  and  leg  are  formed  by  a  slit  of  the  shape 
given  by  the  dotted  line.  The  method  generally  adopt- 
ed, however,  is  to  have  two  short  seams  on  each  side  of 
the  boot-leg,  near  the  sole.  The  boot  is  then  finished 
in  the  ordinary  manner.  A  very  neatly  finished  boot 
K,  was  shown  to  the  committee,  the  upper  leather  of  which 
'  was  finished  in  this  manner.  Also  a  shoe,  the  leather 
of  which  however,  was  not  curried  or  dressed.  Mr. 
Rabeau  proposes  to  furnish  a  common  kind  of  boot 
only  by  this  method.  The  shape  is  given  to  the  boots 
and  shoes  by  the  trees  and  lasts,  while  the  leather  is  wet,  and  Mr. 
Rabeau  thinks  that  when  the  leather  is  dressed  and  oiled, after  the  shape 
is  given  to  the  boot  or  shoe,  it  will  always  be  retained  in  all  circum- 
stances of  moisture  and  wear. 
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It  is  the  opinion  of  the  committee,  that  the  process  of  AIM  Dnrand 
&  PecqueuiMs  a  great  miprovementover  the  old  method  of  the  mannfac 

tare  of  scabbards,canteens,  and  articles  of  a  hke  description,  avoiding  as 
It  does,  all  seams,  and  thns  freeing  it  from  the  greatest  liab.Ht?  of 
damage,  and  wear  ana  tear,  in  use.  The  inner  surface  is  perfectly 
clean  and  smooth.  ^  ^ 

Their  method  of  manufacturing  fire  hose  is  one  savin?  the  labor  of 
riyetting  to  a  great  extent;  rivets  being  used  only  to  join  the  strips 
after  they  have  been  slit.     Whether,  however,  the  leather  ,n  this  state 
of  dimmished  thickness,  will  be  found  sufficiently  strong  to  meet  the 
exigencies  of  the  fire  service  in  our  cities,  or  m  other  large  cities,  the 
committee  are  not  prepared  to  say.     Experience  can  onfy  pronounce 
with  certainty,     it  is  observed  that  the  common  hose  wear  most  at 
the  hues  ot  rivets  running  across  the  general  length  of  the  hose.    This 
of  course  will  take  place  in  the  hose  made  according  to  the  new  pro- 
cess.   Mr.  Kabeau  thinks  his  hose  has  an  advantage  over  the  common 
m  reeling  off  and  on  the  carriages,  from  the  fact  of  its  being  nearly. 
If  not  perfectly  flat,  when  not  filled   with  water.     A  section  of  hose 
manufactured  by  Mr.  Rabeau,  was  subjected  to  a  pressure  of  120  lbs 
on  the  square  inch,  which  it  withstood  successfully 

Another  important  application  of  this  invention,  is  the  coverin-  of 
he  draw-rollers  of  cotton  spinning  machines.     There  are  objections 
to  the  old  methods  of  wrapping  the  leather  around  the  cylinder,  and 
hen  sewing  or  glueing  it  as  tightly  as  possible.     It  is  found  that  the 
leather  gradually  stretches  and  works  loose,  and  then  is  obli-ed  to  be 
removed  or  tightened.     And  further,  it  is  found  that  it  is  difficult  to 
get  a  perfectly  round  cylinder,  on  account  of  the  seam.     And  as  uni- 
formity in  the  size  of  the  thread  depends  upon  this  latter  circumstance, 
any  method  which  may  overcome  the  difficulty  is  important      Bv  the 
new  process  a  slit  is  cut  in  a  piece  of  leather  of  the  proper'size  and 
driven  on  to  a  metallic  cylinder,  which  it  is  made  to^fit  very  ti4tly 
and  then  placed  m  a  lathe  and   turned   perfectly  smooth  and  rSund' 
It  may  be  objected  that  the  leather  thus  embracing  the  metallic  cylin- 
der 50  tightly,  may  lack  the  requisite  degree  of  elasticity  to  accommo- 
date any  irregularity  in  its  surface  to  the  size  of  the  thread      But  it 
may  be  answered  that  from  the  perfectly  cylindrical  shape  which  may 
be  given  to  the  roller,  the  leather  does  not  require  the  same  degree 
ot  elasticuy.     It  seems  to  be  an  important  improvement,  and  worthy 
the  attention  of  those  engaged  in  that  branch  of  manufactures. 
By  order  of  the  Committee, 

William  Hamilton,  ^^ctiinnj. 
Philadelphiay  May  11,  1S48. 
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SOUTH  STAFFORDSHIRE. 

\ir-head—A  channel  2  feet  3  inches  by  3  feet  6  inches,  driven  on  a  level  with  the 
top  of  the  sate-road,  and  about  4  yards  on  one  side  ot  such  gate-road. 

Bildas  or  Build/wuse—The  men  going  down  at  6  and  worinng  till  9,  and  some- 
times 10  o'clock,  is  termed  a  bildas,  for  which  the  men  get  nothing  but  a  drop  ot 
beer  This  was  originally  denominated  buildhouse,  from  the  iact  ot  the  butty 
bein^  able  to  build  so  many  hoicses  from  the  exactions  thus  made  upon  the  men. 

^/otO('«g-/ooZs— A  small  set  of  blasting  implements. 

Breakes— Are  fissures,  or  cracks,  that  are  found  in  working  near  old  works,  aris- 
ing I  rom  the  consolidation  of  such  old  workings.      ^  ,     ,      ,  , 

Back-hurse— The  horse  that  draws  the  loading  skip  from  the  loaders  to  the  wag- 

Bolt-hole—A  passage  same  size  as  gate-road,  but  leading  from  the  gate-road  into 
a  side  of  work,  in  which  the  dams  are  generally  placed. 

Bandsman-^K  man  who  loads  up  the  coal. 

Banksman— A  man  who  lands  the  skip  at  surface.  r       ,  •     u 

Bow—A  piece  of  wrought-iron  passing  from  one  side  to  the  other  ol  a  skip,  by 
which  it  is  let  down  into  the  mine. 

i?afi?/£— Lowering  the  eate-road.  or  other  passage. 

Benchins-up—Yio\'mg  above  the  measure,  and  then  breaking  up  the  lower  part. 

Boicke—A  small  wooden  box.  used  for  drawing  clay  and  ironstone,  and  lor  sinking. 

^y^^u_A  getter  of  coals,  or  ironstone,  by  contract  by  the  ton.  ,     u-i- 

Curb— A  circular  piece  of  w^ood,  pinned  together  as  a  foundation  lor  the  bricking 
of  a  shaft. 

Crop— The  line  of  inclination  of  a  mine. 

Calcinins'—RoasUns  iron  ore. 

Charter^Iaster—Qee  Butty.  ,.     ,     ,  ,    .        -n  ^    -u     ■         i„„ 

Cutting— The  coal  being  cut  perpendicularly  round  the  pillars  and  ribs,  in  order 
to  let  the  coals  fall.  ,     ,  ,.  ,  .,  r 

Cog— A  small  square  buildiuH:  ot  rough  stones,  or  coals,  lelt  to  support  the  rooi 
during  the  operation  of  holing. 

Croppihg-out-'W hen  the  seam  crops  out  at  surface. 

Doggy— An  underground  superintendent,  employed  by  the  butty. 

Downfall— A  downthrow.  .  ^    ,         .        .  r  .\. 

Dialling— Surveying  the  difterent  ramifications  of  the  mines  by  means  ot  the 
magnetic  needle.  ,   ,-     ,      ,•      •  ^    .•      i- 

Dresser— A  large  pick,  used  for  preparing  the  large  coals  lor  loading  into  the  skips. 

Z)rn-i??e-— Cutting  and  blasting  horizontally,  to  make  a  level,  or  air-way,  &c. 

Dip— The  line  ofdepression  of  a  mine. 

Dan— A  small  wagon,  used  in  ironstone  mines. 

Z>«??!p— Carbonic  acid  gas.  ,  .    .    ■,  •  j- 

Doo--hook—A  long  hook,  by  which  the  empty  skip  is  drawn  in  any  direction. 

Damp  Sheet— A  large  coarse  sheet,  placed  across  the  gate-road,  to  lorce  air  in 
another  direction. 

/?oo?"s— Stoppings  for  air  in  main  gate-road. 

Draught— The  quantity  of  coals  raised  to  bank  ma  given  time. 

Drink-time— Meal-lime.  ,  .  ,    ,  i    •    •    „^n^ri 

j)rum— That  part  of  the  winding  machinery  on  which  the  rope  or  cliain  is  coiled. 

Drop— Applies  to  a  quantity  of  coal  caused  to  drop  by  cutting— sometimes  the 
thickness  of  3  feet,  and  at  others  of  6  feet.  . 

Druo-gon—A  square  wrought-iron  or  wooden  box,  used  lor  lowering  clear  water 
into  the  mine  for  the  horses,  and  lor  conveying  water  into  the  interior,  &e. 

Dams— Stopping's  of  fine  sand  and  brickwork,  of  various  thicknesses,  in  the  gate- 
roads,  to  exclude  the  atmospheric  air  from  old  workings,  to  prevent  spontane- 
ous combustion. 

Ensrine-p it— The  pumping-shafl. 

i;/re— The  handle  I  of  a  pick.  ,       ^      .  .       ,  •      u  . 

Fault— A  dislocation,  with  rock,  or  other  foreign  matter,  lying  between. 

Fire-stink— Arises  from  the  decomposition  of  iron  pyrites,  which  is  so  abundant; 
hence  the  necessity  of  ribs,  dams,  &c. 
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Fast-end— The  part  of  a  face  that  juts  against  the  sohd. 

Foot-hook-The  large  hook  that  is  hooked  to  the  bow  of  a  skip,  or  tacklers   in 
drawing-  coals  up  the  shaft.  ^'        <-'^^^^^rk,  in 

^toltook!''"''^  '''""=  '^^'"  ^*  '^^  ^"'^  °^  '^^^  '"^P"'  ^"'^  connected  with  the 

Face— In  ironstone  mines,  the  work  in  pro°-re«« 
ll"f  °  ~"/^  practised  when  a  gale-road,  or  other  work,  is  about  to  be  abandoned 
ril^ S fhTg^eatt t'ef 'te^nV^  '^  '''""''  "  ^^^  "^^^'^^  ''  -  -^— '  ^°  "'"he 

'^'!^nS^S!7ic!:^^;r^^'''''  "'""  reversed-as  the  upcast  becoming  the 

Ground  Bailiff-K  superintendent,  visiting  the  mines  about  once  a  week-  has  the 
a'^efbad  veitUation'*  &c'"''^  ^'  '""'"  answerable  lor  all  accidents  IVom  break- 

""i^^ch  shallow  mt'ef  k^al^er'  ^''^'^'  "°^'^'-P'^^^'  ^^^"^-  ^'^-  ^^  —  «^ 

"'lerht^tuis^fo^i^.-f /i^rco^^is'Sot"^  °'^'^^  ^°^'^  ^^^"^  ^°  ^^^^  ^--^^  -^  ^« 

6r'o6-The  refuse  that  is  left  behind   when  the  work  is  completed,  as  small  coal 
earthy  matter,  inferior  ironstone,  &c.  J      ^  i  '^^  -""i"  1-011, 

p^e7ioud;Vo°rked!*'^^  "''''''  ''''""^^   ^^''^  part  of  the  mine  which  has  been 

^r^tS^divnTlfeSdes^""'''  '"''"'^  '^''  '"'''^"  °^  ''^^  '^"''^'  ''^  '^^^^^^  ^'^^  ^^'^^«'' 
HoUng-The  lower  part  of;  the  coal  being  taken  away,  2  feet  3  inches  in  hei-ht 
in  order  to  bring  down  the  overlaying-  mass  'i«'o"i. 

^a»£-er-o;i— The  man  who  hangs  the  skip  on  at  the  bottom  of  the  shaft. 

ho't£  und^^JrounT""  ^  '^-         '^"'^  ''  ^'  '"  ^'^''^^^  *°''  ^""^  ^'^^"^^  t'^'  ^^^ 

■^^nf/!l",7L^'"'P'''''  ^°  that  part  of  the  seam  which  remains-as  when  the  bottom 

coal  IS  taken  away,  the  top  coal  is  hanging. 
//or»s— Guides  for  the  rope  on  the  drum? 
//f/»f/-gmrs-Small  ivinding  hand-barrel,  used  for  preliminary  sinking,  or  to  rea- 

lise  very  shallow  mines. 

Holing-shovel—A  short-handled,  round-bladed  shovel 

Ko   I  ^'■^'^^'°n  at  surface,  near  the  pit's  mouth,  for  the  convenience  of  the 

DaiiKsrri9.n, 

Jackey-pit-A.  small  shaft  sunk  inside  the  mine,  for  various  purposes 

Zlt^'lT^  "^'''^'i"  \'''°^^^  ^°  the  back  ofa  skip,  and  runnmg  round  apost,  to  pre- 
vent Its  too  rapid  descent  on  an  inclined  plane.  »       '     1 

Kmcking-up-ThQ  banksman  beating  (rather  peculiarly)  the  runner  at  surface, 
to  inform  the  miners  below  thar  it  is  time  to  come  up. 

Knob— A  small  support,  for  the  roof. 

Lazyback—The  place  at  surface  where  the  coals  are  loaded  and  stacked  for  sale. 
th7miSe^'^^      "^^  between  the  top  of  a  prop  of  limber,  and  the  roof  ol 

Level— A  v/ater  passage  underground. 

Log,  or  Baby-A  balance  wei-ht,  placed  near  the  end  of  the  pit-rope,  to  prevent 
its  running  back  over  the  pulley.  1    >      i^  ^ 

Landing— T:\\q  banksman  receiving  the  loaded  skip  at  surface 

/>G(/fto-— Strong  wood  ladders,  10  to  20  feet  long,  to  enable  the  collier  to  affix  his 
scaffolding,  when  cutting  the  top  coals  in. 

iem--Strong  oak  levers,  15  feet  long,  used  to  lift  loaded  skips  on  the  rails,  in  case 
of  their  getting  of^,  or  accident,  &c. 

Z,«?»;?-The  safety-lamps  of  Davy.  Clanney,  Stephenson,  Upton,  and  Roberts.— 
i  he  majority  are  made  by  local  ironmongers. 

Launder— A  large  wrought-iron  or  wooden  spout,  into  which  the  water-barrel  is 
lowered,  and  which  conveys  the  water  to  a  culvert,  or  other  outlet,  near  the  pit's 
mouth.  '  ^ 

Mobby—A  leathern  girdle,  with  small  chain  and  hook,  used  by  lads  in  drawing  the 
ironstone  from  low  places,  on  small  bowkes. 

Mine  Surveyor— A  person  who  dials  the  workin-s  ofa  colliery  as  often  as  requis- 
ite, and  makes  plans  of  the  mines  erot  and  un^ot. 

J/acA?/2e— The  weighing  apparatus^used  to  weisrh  the  coals  at  surface. 

juan-o  - '» "?■— A  small  pillar  left  in  some  criticafsiiuation  in  a  side  of  work. 

s\atvy—  1  tilt  part  of  the  lace  ol  an  ironstone  mine  laying  between  two  roads, 
c  11     •  ""'^"^  ^°^^  "*^''  ^y  ^^^^^  ^^^  ^'^'^S^  and  powerful  horses  are  let  into  the 
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Openings — Those  parts  of  ihe  side  of  the  work  that  are  between  the  pillars  and 
between  the  pillars  and  ribs. 

Open  Work — A  coal  quarry. 

Pricker  and  Puller — A  long-  sharp-pointed  instrument,  (not  unlike  a  boatman'a 
shall,)  used  to  break  out  the  spurns  left  in  cutting  I  lie  coals. 

Pillar — A  square  piece  of  coal,  9  yards  square,  left  to  support  the  roof,  but  which 
in  completing  the  side  of  work  is  often  robbed — viz.:  parts  rut  away. 

Parting — A  small  joint  in  the  coal  measure;  and  when  one  road  leads  out  of  anoth- 
er, that  is  a  parting  also. 

Pikeman — A  man  who  holes  or  cuts  the  coal. 

Pit-frame — The  framework  carrying  the  pit  pulley. 

Pit-etje-pillar—A  solid  piece  of  coal,  left  round  the  bottom  of  shafts,  for  their  pro- 
tection. 

Ring — A  circular  piece  of  wrought  iron,  about  8  inches  deep,  used  to  place  on  the 
skip  of  coals,  to  increase  the  load. 

Rise — An  upthrow. 

Royalty— The  dues  payable  to  the  real  owner  of  the  colliery. 

Rib— A  barrier  of  coal,  left  between  each  successive  sideofvvork,  to  prevent  eith- 
er water  or  obnoxious  vapors,  arising  from  such  old  workings,  spreading  over 
the  wiiole  pit. 

Runner — Landing  wagon  for  the  skip  at  surface. 

Roofing — When  the  top  of  the  loaded  skip  wedges  against  the  top  of  the  gate-road. 

Rake — A  strong  iron  rake,  for  loading  up  into  iron  baskets  the  small  coals. 

Runner — Applies  when  any  part  of  the  winding  machinery  breaks,  and  allows  the 
loading  skip,  or  miners,  to  descend  the  shall  with  the  greatest  velocity. 

^a^e— The  sides  of  the  gate-road,  or  other  works,  falling  off,  and  obstructing  the 
passage. 

Rodney— A  roughly  constructed  platform,  with  old  rails,  near  the  pit's  mouth, 
upon  which  a  large  fire  is  made  during  the  winter  nights,  to  light  the  bank. 

Stint — A  given  quantity  of  work  lo  be  performed. 

Side-bassett — A  transverse  direction,  or  at  right  angles  with  the  line  of  dip. 

Sleepers — Are  of  wood  or  cast  and  wrought-iron,  according  to  their  different  pur- 

,  poses. 

Setting — Timber  setting,  or  props,  in  various  lengths. 

Sump — Water  room  at  the  bottom  of  a  shaft. 

(S«?»j9.p/a?ifo— Strong  balks  of  timber,  bolted  together,  forming  a  temporary  bot- 
tom, or  scaffolding,  for  the  shaft. 

»Si(/e-/«Kt;?^— Making  the  gate-road  (when  abandoned  for  that  purpose)  into  an 
opening  1^0  yards  wide — viz.:  making  the  gate-road  part  of  the  new  side  of  work. 

Snatch— A  small  chimney  at  surface"^ about  6  or  8  feel  high,  connected  with  an 
air-furnace  and  trumpetting,  used  to  ventilate  very  limited  underground  work- 
ings, by  the  means  of  one  shaft,  but  much  disused  now. 

Stall— An  opening  made  between  pillars  in  the  direction  that  the  work  is  pro- 
gressing and  the  transverse  openings — also  termed  openings. 

Straight  stall— An  excavation  made  into  the  thick  coal,  having  the  solid  coal  left 
on  three  sides  of  it. 

/Sca#o/(/— Planking  elevated  by  stays  and  ladders,  in  order  to  allow  the  miner  to 
ascend  and  disengage  the  coal  in  the  upper  part  of  the  seam. 

Shaft—A  pit  from  5  to  8  feet  tiiameter,  the  smaller  used  for  ironstone  and  the 
larger  for  coal  mines. 

Shift — The  extent  of  time  taken  for  any  particular  operation. 

Slipes—T\ie  sledges  at  the  bottom  of  the  skip,  used  lo  draw  the  coals  upon  from 
tlie  work  in  prosress  to  the  railroad. 

Smut,  or  3//;c/iS— Bad  soli  coal,  containing  much  earthy  matter,  found  in  the  im- 
mediate locality  of  faults. 

Stays— Pieces  of  wood  used  to  secure  the  pump-trees  in  the  engine-pit. 

Stamp— A  mark  cut  in  the  roof  or  sides  of  the  mine,  as  a  point  of  reference,  to 
show  the  amount  of  work  done. 

»S'/>ztrHs— Small  lies,  or  connexions,  left  between  the  coals  hanging  and  the  ribs 
and  pillars,  lo  ensure  safety  to  the  miner  during  the  o.neration  of  cutting. 

Suiphui — Carburetled  hydrogen  gas. 

Stage— A  iiarlicular  distance  that  a  horse  travels  along  the  gate  road,  and  where 
candles  are  regularly  placed. 

S/io;!— Blasting. 

Skip— A  sledge-shaped  wagon,  with  a  wrought-iron  bow,  used  to  draw  the  coals 
up  the  shaft. 

Straw— A  fine  straw  filled  with  powder,  used  as  a  fuse. 

(Stone— Ironstone. 
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Side  of  Work— An  excavation  in  the  10  }'ard  coal,  varying  in  extent,  composed  of 
a  series  ot  10  yard  square  openings,  and  9  yard  square  pilJars,  accordino-  to  the 
nature  oi  the  overlying  strata.  ° 

Spout— A  channel  same  size  as  air-head,  and  about  4  yards  Ion"-,  driven  from  the 
air-head  into  the  gate-road  at  about  every  15  yards,  so  as  always  to  keep  the 
communication  as  forward  as  possible. 

Suiiiping—A  small  square  shaft,  generally  made  in  the  air-headings,  when  cross- 
ing faults,  &c.,  or  made  to  prove  the  thickness  of  coal,  &c. 

Shet—The  roof  of  the  coal  mine  when  broken  down. 

Trade — Demand  for  coal. 

Trumpetting—A  small  channel  cut  behind  the  brick-work  of  the  shaft. 

Throwing— Is  generally  done  in  the  night,  by  breiUdns-  out  the  small  spurs  lefl 
at  certain  distances  during  the  cutting,  and  so  entirelv  disengage  the  hano-in°- 
coal  fi;om  the  ribs  and  pillars— having  nothing  left  then  but  its  own  cohesion.   " 
/  ipe — To  upset,  to  overihrow  a  skip. 

Turn-out- A  short  loop  line  of  railway,  made  in  order  to  allow  one  skip  to  pass 
the  other  in  the  gate-road. 

7^'e— A  support  for  the  roof  attached  to  the  rib.  forming  the  shape  of  the  letter  T. 

Trow— A  wooden  spout,  made  in  various  lengths,  and  from  4  inches  to  2  feet 
square,  used  for  carrying  air,  &.c. 

7'acA-/er.s— Four  pieces  of  chain,  terminating  at  one  end  with  a  hook,  and  the  other 
in  a  ring,  used  to  tackle  up  the  skip  with,  when  drawing  it  up  to  the  shaft. 

Tlmrl—'Vo  make  a  breach  into  former  workings  or  gate-roads. 

Tabbing— Cast-ivoxx  cylinders,  in  pieces,  bolted  together  and  placed  in  the  shaft, 
to  enable  the  sinkers  to  penetrate  quicksand,  water,  &c.,  in  safety. 

Veatdating-flue—l!TVim\-)&mx\g„  commonly  called,  but  to  which  a  new  name  has 
been  recently  given. 

Ventilating -stack— A  stack  90  feet  high,  with  partition,  and  large  air-furnaces, 
and  connected  with  the  ventilating-flue— not  much  used  at  present. 

Viagonhole—Tivdi  part  of  the  railroad  ending  in  the  side  of  work. 

nhansey—An  engine  used  to  draw  up  coals,  applied  more  to  the  old  atmospheric 
engines. 

W^ay-e?«fZ— Applied  in  ironstone  mines  to  that  part  of  the  face  where  the  road  en- 
ters. 

Wind-way— An  air-way  leading  from  one  road  to  another. 

Uafer-barrel—A  large  wrought-iron  barrel,  with  a  self-acting  valve  in  the  bot- 
tom, used  in  drawing  water,  where  there  are  no  pumps. 

Wagon— A  square  platform,  with  four  wheels  placed  under,  for  the  purpose  of 
conveying  the  skip  of  coals  from  the  workmen  to  the  bottom  of  the  shaft. 

CORRECTIONS  TO  CORNWALL  MINING  TERMS,  page  293. 

Blende— is  called  willd  (wild)  lead,  not  mock  lead. 

5race— Cleans  the  platform  placed  over  the  mouth  of  a  shaft,  or  winze,  and  to 

which  the  tackle  IS  fixed. 
Core  (pronounced  coor)—A  miner's  core  is  generally  ei^ht  hours,  not  six. 
Cover — Is  pronounced  coevur. 
Dredging  ore— Should  read  dradsry  ore,  or  drady  trade— viz. :  coarse  poor  stuff 

containing  but  little  ore.  ' 

Gossan — Is  generally  pronounced  gozzan. 
Lode  Slovvan  (a  term  omitted)— Means  a  drang  (viz.:  a  drain,  or  open  cutting) 

drn-en  towards  rising  ground,  on  the  indications  of  a  lode  in  marshy  ground 
Pot-grown — Read,  pot-growan. 
Qiiere — Read  queere,  or  qweear. 

Sett— The  boundaries  and  terms  of  the  minino:  ground  taken  by  the  adventurers 
Siim.pme)j—^ot  only  assist  the  pitman,  but  sink  the  ens'ine-sJiaft  also. 
Turning  house— The  first  working  on  the  lode  after  it  is  cut  in  a  cross-cut. 
F«g/i— Should  be  spelt  vugg,  and  almost  pronounced  voos: 
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List  of  American  Patents,  with  Remarks,  &c. 


May,  1842. 

40.  Solar  Lamps 

41.  Hat-air  and  cooking  Furnace     . 

42.  Boats'  oars,  sawing  from  planks,  &c. 
43    Lamps  for  lard     . 

44.  Bee  hives 

45.  Gloves,  hose,  &c.,  from  wool,  3:c. 
46    Corn  cultivator 

47.  Ruling  letter  paper 

48.  Grain  cleaner 

49.  Cultivators 

50.  Brushes  for  dressing  v^arp 

51.  Stave  dressing 

52   Loom  for  weaving  counterpanes,  &c. 

53.  Substitute  for  curled  hair 

64.  Tent,  improved 

55.  Grinding  and  polishing  saw  plates 

56    Press  for  hay,  cotton,  &c, 

57.  L^mp  for  burning  pine  oil 

58.  Slove  for  culinary  and  other  purposes 

June,  1842. 

1.  Thrashing  machme  and  horse  power 

2.  Sieam  valves 

3.  Planting  seed 

4.  Valves  for  stoves 

5.  Water  wheels 

6.  Cap  plates  for  rotary  cooking  stoves 

7.  Siiddles  with  spring  side  bars 

8.  Marine  sieam  eng:mes 

9.  Rotary  steam  engines    . 

10.  Steam  engine 

11.  Lard  lamps 


12.  Paddle  wheels  for  vessels 

13.  Regulating  the  drag  of  yarn  in  cap  spin^ 

ner 

14.  Cutting  laths,  staves,  &c. 

15.  Wind  mill 

16.  Carriage  lock 

17.  Saw  mill 

18.  Steam  boiler 

19.  Culling  and  slitting  tortoise  shell 

20.  Spinning,  twisting,  and  curling  hair    . 

21.  Tapping  pipes  under  hydrostatic  pressure  H.  Ariel  Norris 

22.  Seraphines  and  reed  musical  instruments   James  A.  Bazin 


B.  HHorn 

Otis  Packard 

J  Benson  &  E.  Page       . 

Archibald  H.  Baird 

Elijah  Grumman 

Marmaduke  0*borne 

A.  Wood,  D.  Wells,  &  I.  Bates 

George  L.  Wright 

D.  Flickingcr  &  S.  Krim 
John  Mason 

Samuel  Taylor 

Samuel  Learned    .  . 

Erastus  B.  Bigelow 

William  Baker 

James  H.  Dakin 

Richard  M.  Hoe    . 

Caleb  Marline 

Michael  Boyd  Dyott 

Benjamin  Shepherd 

Jesse  Bowles 
Stephen  Parks,  Jr. 
Wells  Kilburn 
Henrv  Stanley 

E.  &  J.  Whitney  &  W.  F.  Card 

I  French,  assignee  of  M.  French 

Abraham  Freed 

Jos.  Maudsley  &  J.  Field 

J.  T.  &  B.  Beale 

William  Kelley     . 

Ellis  S.  Archer 

Alexander  Connison 


Jesse  Whitehead 

Ebentzer  Day 

John  R.  Rennington 

S.  Guss  assignee  of  W.  Claylon 

L.  Hedges  &  E.  F  Johnson 

L.  E.  Hopkins 

William  Redeffer 

Hiram  Bnrnham    . 


23.  Hydrant  cocks 

24.  Smut  machine 

25.  Spark  arrester  for  locomotives 

26.  Turning  boot  legs 

27.  Gas  meter 
23.  Furnace  for  scrap  or  pig  iron 

29.  Cultivator 

30.  Drawers  for  furniture    . 

31.  Plough  beam 

32.  Bee  i)alace 

33.  Sieam  generator  . 

34.  Melting  and  rendering  tallow,  &c. 

35.  Cooking  and  heating  stove 

36.  Power  loom  for  carpets 

September ,  1846. 
1.  Ploughs,  adjustable  clevis  for    . 
2    Stump  extractors 

3.  Stoves  for  warming  rooms 

4.  Yoke  for  oxen 

5.  Mowing  and  reaping  grain,  grasses,  &c 

6.  Candles,  manufacture  of 
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L.  Manger,  F.  D.  Davis,  &  W.  Dukeh 

John  Wilson 

Jonathan  Hodges  . 

Joseph  H  Sandford 

C.  F.  Brown 

John  C.  McManaway 

Barnabas  Lnngdou 

Oliver  Jenkins 

Joel  H  >ui?hion 

Henry  Hiser 

I.  N.  &  S.  W.  Lesh,  J.  Djardoff  &  Z. 

B^eson 
L.  Montron 
iAndrew  Walker,  Jr. 
Thomas  Flint 

Samuel  Wilt        .                      .  24 

John  R  Remington         .  .          25 
O.  S.  Hartshorn,  H.  M.  Payson,  &  A.  Ring  ib. 

David  Chappel                  .  .         ib. 

Alexander  M.  Wilson                .  ib. 

James  S.  Gwynne           .  26 
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7.  Hulling  rice,  coffee,  &c. 

8.  Sash  fasteners 

9.  Wood  screws,  blanks  for 

10.  Saw  mill,  tail  block  for 

11.  Fencing  and  ditching      . 

12.  Hemp,  breaking   . 

13.  Garment  measures 

14.  VVagons,  sleighs,  &c.,  drawing 

15.  Healing  rooms,  mode  of 

16.  Plough  for  corn,  potatoes,  &c 

17.  Railroad  trucks    . 

18.  Straw  cutter 

19.  Bedsteads,  windlass  and  other 

20 

21 

22. 

23. 

24. 

2.5. 

26. 

27. 

2i. 

29. 

30. 

31. 

32. 

3-2. 

34,' 

35. 

36 

37. 

38 

39 

40 

41, 


'.  Cooking  stove 

Sewing  cloth,  &:c.,  machine  for 

Excavating  and  embanking  ditches 

Spark  arrester 

Burr  stones,  artificial      . 

Curing  meat  in  vacuum 

Grinding  surface  in  mills,  forming  a 

Printing  presses   . 

Balance  for  weighing     . 

Mill  feed,  scouring  and  dressing 

Coffer  dams,  constructing 

Blacksmiths'  forges  or  furnaces 

Steelyards 

Plough  and  cultivator  for  corn 

Bee  hive   . 

Projectile  for  killing  whales,  &c. 

Reciprocating  steam  engine 

Cutting  straw 

Fire  engine,  applying  power  to 

Double  seaming  machme 

Blocks  for  log  carriages  for  saw  mills 

Glass  furnace 


10. 
11. 
12. 
13. 
14, 
15. 
16. 
17. 
18. 
19. 

20. 
21. 
22. 
23. 

24. 
25. 
26. 


Cooking  stoves 
Rolling  iron 
Hames  harness 
Drying  grain 
Locking  drays,  carts,  &c. 
Rotary  sieam  engines 
Kiln  drying  apparatus    . 
Cardmg  wool,  cotton,  &c. 
October,  18'J6. 
Mule  for  spinning  cotton,  &c 
Straw  cutter 
Inclined  piston 

Loom  for  weaving  ribbons,  &c. 
Glass  l"urr.ace 
Thrashing  m.ichine 
Stoves  for  cooking  and  warming 
Lenses,  manufacture  of 
Cutting  laths 
Stock  lor  the  neck 
Gas,  manufacture  of 
Sugar  from  cane,  &c. 
Clocks 

Gathering  fruit    . 
Crimping  tool  for  boots 
Straw  cutter 
Carriage  steps 
Fire  and  other  engines 
Furnace  for  the  manufacture  of  articl 

of  iron 
Rotary  curve  for  cisterns 
Washing  machine 
Gas  engine 

Fire  grate  for  heating  apartments 
Coupling  for  railroad  cars 
Moulding  for  castings    . 
Cooking  stove 
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Clark  Jacobs 

James  Jones 

Thomas  W.  Harvey 

Horace  Merrill 

William  C.  Bussey 

Thomas  L.  Fortune 

William  R.  Acton 

Mylo  Knapp 

John  H.  B.  Lafrobe 

John  &  Cvrus  Krauzer    . 

John  F.  Rogers     . 

G.  Catchpole 

J.  W.  Adams  assigned  to  S.  H 
J.  Clapp 

W.  H.  Allen  &:  James  Slocum 

Elias  H'lwe,  Jr. 

Samuel  Thrailkill 

Augustus  Hamann 

E  Cutter  &  S  Blanchard 

Augustus  C.  Allen 

Jesse  Fitzserald     . 

William  W.  Marston 

Joshua  Gibbs 

Edward  Bradtield 

Samuel  S.  Walley 

James  R.  Hobbs 

Thaddeus  Fairbanks 

Isaac  Edwards 

William  Whitcomb 

Oliver  Allen 

Daniel  Barnum 

Isaac  Mayfield 

G.  Barton,  Jr.,  &  L.  Button 

George  R.  Moore 

Henry  I\Iellish 

T.  Leigh  ton,  assigned  to  New 

Glass  Co. 
Jacob  Cornelison 
Benjamin  Norton 
Kasson  Frazer 
William  W.  Alcott 
Elijah  Chapman 
James  Miller 
Sc-bre  Howard 
Charles  Bishop 

William  Mason 

James  T.  Wade    . 

James  Richards 

F.  V.  Ganahl,  assigned  to  C.  V, 

DemingJarvis 

W.  Eddy  &  r.  A.  Toplia 

Adam  C.  Conde 

Henry  M  Paine     . 

James  M   Winslow 

Charles  Fanshaw 

George  Michaels 
(I  li 

J.  H.  Schrock  &  f  G.  Fisher 
W.  Sedgewick  &  John  Brooks 
William  Tavior 
William  J.  Rylander 
Davids  E.  T.  Little 
Charles  W.  Grannis 

William  H.  Passmore    . 

Orlando  Oiven 

H  B.  Masser 

Sluart  Perry 

John  Goldenbnrsh 

J.  A.  Culling  &  G.  Butterfield 

Francis  N.  Still 

William  B.  Treadwell 


England 


Ganahl 
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27.  Shelling  corn 

28.  '=         "  . 

29.  Electrical  conductor 
30   Lantern  for  destruction  of  the  bee  moth, 

31.  Revolving  axlelree 

32.  Drawing  water  from  wells,  and  raising 

heavy  weights 
S3.  Stoves' 

34.  Locomotive  engines  with  six  or  eight  driv- 

ing wheels 

35.  Preparing  grain  for  flour 

36.  Trimming  brushes 

37.  Thrashing  grain 

38.  Communicating  with  different  rooms 

39.  Saw  gin    . 

40.  Press  for  hay,  cotton,  &c. 

41.  Saw  mills,  giving  feed  to 

42.  Steam  engines 

43.  Polishing  and  finishing  clolh 

44.  Cast  steel,  manufacture  of 

45.  Constructing  pumps 

46.  Filter  and  slop  cock 

47.  Pessary  lor  a  prolapsus  uteri 
43,  Boiler  lor  healing  tanning  liquids,  &?. 

49.  Carriages  for  railways 

50.  S>vingletree  for  carriages 

51.  Cutting  screwa  for  bedsteads,  &c. 

52.  Cooking  range 

53.  Tailors'  measures 

54.  Piano  Forte 

November,  1846. 

1.  Drill  for  planting  wheat 

2.  Artificial  legs  and  feet 

3.  Scraping  and  sweeping  chimnies 

4.  Shower  bath 

5.  Wooden  bridges 

6.  Printing  and  coloring  maps 

7.  Pen  and  pencil  case 

8.  Reserve  for  lead  in  pencil  cases 

9.  Guard  for  cap  spinners 

10.  Dry  docks 

11.  Tidewater  wheel 

12.  Water  wheels 

13  Turbne  water  wheels 

14  Rotary  shears  for  cutting  metal 

15.  Drawing  frame  for  spinning  yarn 

16.  Performing  surgical  operations 

17.  Cf'ffc'e  roaster 

18    Washing  machine  or  rotary  fulling  mill 
19.  Handling  hides  in  tannins 
20    Cider  mill,  for  pressing  cScc,  apples 

21.  Roiary  steam  engine  and  pump 

22.  Tuyeres  for  furnaces 
23    Forge  tuyere 

24.  Circular  shears  for  cutting  metal 

25.  Cutting  flocks  for  woolen  clolh 

26.  Cutting  fodder 

27.  Cutting  grass 
28   Harnass  saddle 

29.  Reaping  ar  d  harvesting  grain 

30.  Door  fasieners 

31.  Flues  of  cooking  stoves 

32.  Cutting  wood  screws 

33.  Harpoons 
34  Cutting  sheet  metal 
35.  Truss  for  hernia   . 

December,  1846. 

1.  Cutting  Screws 

2.  Making  barrels,  casks,  &c. 

3.  Hillside  plough 

4.  Cooking  stove 

5.  Harpoon    . 


James  Murray 
Jonathan  W.  Gordon 
Rene  L'Angais 
Samuel  C.  Wilt      . 
Isaac  Slack 

Henry  W.  Sabin 

C.  H.'Rogers  &  S.  H.  Hancox    . 

Ross  Winans 

J.  W.  Howlet  &  F.  M.  Walker 

Benjamin  Babbitt 

C.  Foster  &  Levi  Jones 

T. D  Jackson  &  A.  Judson 

Peter  Von  Schmidt 

Nicholas  Lampman 

Naihan  Compton  . 

N.  N.  Barlow 

Josiah  C  Carlisle 

Josiah  Marshall 

David  Hinman       .  • 

William  Read 

Joel  B.  Merriman 

Warren  Nims 

William  Coles  Fuller 

H.  C.  Wiait 

Joseph  Guild 

Moses  Pond 

!Penjamin  G.  Martin  . 

John  Schriber 

Henry  W.  Smith 
Benjamin  F.  Palmer 
James  Slaughter 
Horace  Wells 
Lowman  Gay 
A.  D.  M'Kenzie    . 
Jacob  D.  Hatcher 
Albert  G.  Bagley   . 
William  Cundell 
Hugh  K.  Wagner  . 
Thomas  Rowand 
Hiram  Munger 
Tneodore  R.  Timby 
L.  &  L  J  Lamb  . 
J.  Pray  &  C.  Stafford       . 

C.  T.  Jackson  &  W.  T.  G.  Morton 
James  W.  Carter 
Ira  Avery 
A  H.  Beschormann 
G.  W.  D.  Gulp      . 
Elisha  Hale 
Melvin  M'Kay 
Daniel  C.  M'Millen 
Samuel  Hall 
Asa  Barber 
Luke  S.  Rand 
Isaac  Lard 
John  T.  Dennison 
Andrew  J.  Cook 
L.   R.  Livingston,  J.  J.  Roggen,  &  C. 

Adams 

D.  S.  Pavson,  N.  Burch,  &  R.  M.  Davis 
Thomas  J.  Sloan 
J.  Holmes  &  A.  West 
W.  Bululey&P.  Norton 
Adolph  F.  Ahrens 

Peter  H.  Watson 
Philip  Estes 
James  Rorabough 
Samuel  &  G.  J.  Conrad 
Charles  Randall 
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6.  Weaving  looms  . 

7.  Gun  cotton 

8.  Polishing  cullery 

9.  Planing,  mortising,  &c.,  woods  and  metali 

10.  Making  barrels    . 

11.  Fastening  round  tenons  of  bedsteads 

12.  Manufacture  of  sugar 

13.  Bedsteads 

14.  Weavers'  harness 

15.  Wheel*  for  locomotives  and  cars 

16.  Knobs  for  doors    . 

17.  Caslii.g  door  knobs 

18.  Making  segars 

19.  Brake  for  railroad  cars 

20.  Churn 
21-  Setting  the  tire  of  wheels 

22.  Crank  axle  for  carriages 

23.  Cooking  stoves 

24.  Washing  machine 
25    Spinning  machine 

26.  Washing  machine 

27.  Wheels  tor  railroad  trucks 

28.  Crushing  and  cracking  corn  and  cobs 

29.  Cotton  mattrasses 

30.  Skirts  for  ladies'  dressing 

31.  Snow  plough  for  railways 

32.  Cooking  stove 

33.  Brake  for  carriage  wheel 

34.  Cotton  gin 
35    Machine  for  counting    . 

36.  Preventing  deposits  m  steam  boilers 

37.  Coffee  pots 
38    Stoves 

39.  Carving  wood,  stone,  &c. 

40.  Side  valves  for  steam  engines 

41.  Locomotives 

42.  Cutting  saussage  meat 

43.  Cooking  stoves 

44.  Raw  hide  whips 

45.  Seraphines 

46.  Gas  burners 

47.  Clocks  and  timekeepers 
Jamtary,  1847. 

Clocks  and  time-pieces 
Truss  tor  prolapsus  uteri 


1. 
2. 

3.  Cutting  and  harvesting  grain 

4.  Excavating,   gradmg,  and  solidifyin 

roads 

5.  Carriage  wheels   . 

6.  Attaching  tugs,  &c.,  to  whiffle  trees  of 

Vehicles 

7.  Mills  for  grinding  grain,  &c. 

8.  Arresting  sparks  and  creating  draft 

9.  Toasting  coffee 
10    Cutting  garments 

11.  Tm  raising  machine 

12.  Knife  for  cutting  limber 
13    Water  closet 

14.  Fountain  pen,  shaft,  and  penholder 

15.  Ploughs 

16    Splitting  or  cutting  out  plank 
17.  Fountain  for  shower  bath 
18    Laying  rope,  twine,  &e. 

19.  Cutting  irregular  forms  of  wood,  &c, 

20.  Horse  rakes 

21.  Hammers 

22.  Limps  for  volatile  ingredients 

23.  Mortising  window  blinds 

24.  Cleaning  farms  from  grass,  &c. 

25.  Pins  for  fastening  clothing 


Melchoir  Bretzger 

W.  H.  Robertson,  assignee  of  C.  F.  Schon 

bein 
William  Vine 
1  Thomas  A.  Chandler 
Horace  Baker 
i^enjamin  Hinkley 
Norbert  Rillieux 
Henry  Pace,  Sr.     . 
Kasimer  Vogel 
Alexander  Small 
L  R.  Livinesion,  J.  J.  Roggan,  C.  Adams, 

&W.&R.  Phillips  . 

William  Higgs 
Hosea  Peirce 
William  M(  Gammon 
Samuel  B.  Howd 
George  H.  Hatcher 
Oren  Tracey 
Samuel  Winrott 
E.  D.  Wilson 
Hiram  F.  Wheeler 
Edward  D.  Tippitt 


Fowler  M.  Ray 

W.  Beale,'Jr.,&;B.  S.  Hale 

W.  H.  Robertson 

Sewell  Folsom 

Daniel  D.  Stilwell 

Joseph  S.  Silver 

Samuel  Cope 

Edwin  Keiih 

George  W.  Edelman 

S.  D.  Anthony  &  D.  Barnum 

John  R.  Remington 

B-njamin  Shepherd 

Hezekiah  Angar 

Stephen  F.  Gates 

R.  F.  Stephens  &  L.  B.  Pitcher 

Edward  D.  Tippett 

James  R.  Stafford 

Charles  Beader 

Jeremiah  Carhart 

Etienne  Maccaud 

C.  Boardman  6c  J.  A.  Wells 

C.  Boardman  lV  J.  A.  Wells 
Francis  Carter 
Clinton  Foster 

Nathan  Parkins    . 
Ira  Holmes 

W.  D.  Garmo,  assignee  of  W.  S.  Ellison 
F.  B.  Hyde,  assignee  of  J.  B.  Gendebien 

Houyet 
James  Montgomery 
John  R.  Remington 
Miles  G  Simril     . 
Alonzo  Heaton 
Isaac  Crossett 
J.  Ingram  tV:  J.  Stuart 
Walter  Hunt 

L.  Prouty,  executor  of  D.  Prouty 
J.  R.  Remington  &  R.  Beale 
Henry  Blodgett 

William  Joslin  , 

Timothy  Clark 

Lewis  Swift  .  . 

Charles  Hammond 
Isaiah  Jennings 
Joseph  W.  Ingle 
Jean  Blanc 
James  Rabbeth  . 
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27. 

28 

29. 

30. 

31. 

32. 

33. 

]. 
2 
3. 
4. 
5. 


Faucet  and  filler 

Steering  apparatus  for  ships      . 

Planing  planks  ai.d  boards 

Presses  for  cotton,  <5cc, 

Fastening  the  draw-strap  to  the  hames  tug 

Smut  machines     . 

Traversing  wires  across  rivers,  &c.,  for 
suspension  bridges 

Tension  wheels  for  carriages 
February,  IS 47. 

Closing  doors 

Attachment  to  pianos 

Shower  baih 

Stoves 

Hardening  hat  bodies     . 

Self-adjusting  trusses 

Manufacture  of  treenails 

Floating  sectional  docks 

Slats  for  Venetian  blinds 

Knives  for  straw  cutlers 

Safety  fuse  for  blasting  rocks 

Composition  lor  adding  to  paints 

Harness  pads 

Wrought  iron  cannons 

Meal  ot  flaxseed,  &c.  for  expressing  the 

Setting  up  hat  bodies 

Reaction  water  wheel 
.  Mariner's  compass 
,  Pneumatic  sprmg  for  railway  cars 

Birreland  hogsheads     . 
.  Wrought  iron  rails 
,  Cure  of  curvature  of  the  spine 
.  Cutting,  thrashing,  and  cleaning  grain 


24.  Bleaching  rosin  white 
25    Fire  escape 

26.  Water  gauge  for  steam  boilers 

27.  Dressing  mill  stone 

28.  Cookmg  s'oves 

29.  -Gliding  scales  for  cutting  coats 

30.  Ploughs 

31.  Railway  Switches 

32.  Arlificial  incubation 

33.  Corn  shellers 
34    Ploughs 

35.  Mixing  and  breaking  dough 

36.  Shinele  machine 

37.  Pianing,  tonguing,  and  grooving  boards 
3S.  Conveying  wagons,  &c.,  across  rivers 

39.  Manufacture  of  sugar 

40.  Manufacture  of  leather 

41.  Trusses 

42.  Washing  gold  ore 

43.  Hanging  carriage  bodies 

44.  Mortising  machines 

45.  Metallic  pens 

March,  1847. 

1.  Welded  iron  tubes 

2.  F.ild  nz  and  measuring  cloth     . 

3.  Folding  and  measuring  cloth 

4.  Ploughs 

5.  Coal  stoves  "        .        i     i 

6.  Planing,  tonguing,  and  grooving  plank 

7.  Hangmg  carriage  bodies 

8.  Cotton  cleaners 

9.  Steamboats  and  propellers 

10.  Horse  power 

11.  Wheels  for  raih cads 

12.  Cutting  corks 

13.  Ktfiiung  pine  oil  or  spirits  of  turpenti 
14    \Veaving  wire  for  screens 

15.  Screens  or  sieves 

16.  Steam  cotton  press 


Samuel  H.  Lewis 
Jesse  Reed 
Job  Sheldi'U 
Alfred  C.  Jones 
William  D.  Hillis 
Joseph  Heygel 

John  A.  Roebling 
James  Rowe 
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Daniel  Ball 

Moses  Coburn 

H.  H  King 

Charles  W.  Grannis 

Samuel  Lyons 

A.  W.  Patterson 

E.  Weber  &  N.  O.  Mitchell 

Samuel  Loveland 

Lott  McGill 

F  D.  Sampson 

Richard  Bacon 

Robert  Braraan 

C.  Pope  &  K   Frazer 
Albert  Eames 

I,  Elijah  Horner 
A.  B.  Taylor  &  A.  B.  Burr 
J.  Armstrong  &  H.  Herring 
Ralph  Reeder 
John  Lewis 
T.  Molinier 
Thomas  Gienell 
Cyrus  Knapp  .  .    ^'  ,„   ,    ^ 

D.  A.  Church  L.  0.  Obert,  &  W.  W.  &  0 
F.Willoughby 

Joseph  W.  Harman 

W.  W.  Van  Loan 

H.  R.  Worthington  &  W.  H.  Baker 

A  Fisk,  Jr.,  L.  D.  Rumsey  &  O.  S.  Gregory 

James  H.  Conklin 

Thomas  Watt 

George  Barllett 

Andrew  Ralston 

L.  G.  Hoti'man 

Reuben  Chalfante 

James  H.  Conklin 

Hosea  Ball 

William  F.  Fitch  •     „  , , 

J.  Powell,  N.  Barlow  &  E.  Holden 

Henry  Stanton 

Anioine  M.  F.  Chevet 

F.  Durand  &  O.  Pecqueur 

Halvor  Halvorson 

Jonathan  Sullivan 

John  Speed  •  „   „  „•       .    ,.,, 

S.  Fairchild,  assignee  of  R.  &  S.  Fairchild 

Albert  G.  Bagley  . 

Thomas  Henry  Russell  • 

Elbridge  G.  Woodman 

S.  D.  Glines',  assignee  of  A.  R-  Austen 

Eman-iel  Albert    . 

John  T.  Davy 

John  Cumberland  • 

John  Maxson  •  • 

Robert  M.  Livingston 

Stephen  J.  Gold 

Jest'C  Urmy  ■  • 

Godlove  K.  Kane  .  • 

Philip  C.  Traver    . 

Norris  L.  Martin 

Henry  Jenkins 

Henry  Jenkins  •  * 

P.  G.  G.udiner 

41* 
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17.  Cleaning  cotton    . 

18.  Rack  wrenches 

19.  Breaking  and  cleaning  hemp    . 

20.  Boring  machines 

21.  Turning,  cutting,  and  splitting  stone 

22.  Furnace  for  malleable  iron 

23.  Air  tight  stoves     . 

24.  Motion  for  planing  machines 

25.  Cast  iron  plough  clevises 

26.  Clocks 

27.  Combing  wool 

28.  Shirt  bosoms 

29.  Looms  for  Brussels  carpeting    . 

30.  Looms 

31.  Preventing  explosions  in  steam  boilers 

32.  Kaitling  machine 


Rozell  Needbam               .  .        413 

Z.  W.  Avery,  assigned  to  B.  "Webb  414 

F.  P.  Holcomb                 .  .         ib 

Jonathan  Johnson  .                   415 

Charles  Wilson                 .  .         ib. 

Alexander  Dicker.«on  .                    ib. 

J.  S.  Marll  &:  W.  J.  Ogden  .         ib. 

Moses  Ingalls          .  .                   jb, 

John  Van"  Brocklin          .  .        416 

John  S.  Greig        .  ,                    ib. 

C.  G.  Sargent                   .  .         ib. 

Madelin  Tassie     .  .                    ib. 

Erastu*  B.  Bigelow          .  .        417 

James  Haworth    .  .                    ib. 

Alfred  Stillman                 •  .         ib. 
Joseph   Vickerstaff,   assigned    to  A.  Cum- 

mings  &:  W.  S.  Haines .  .        41S 

W.  Eddy,  assignor  of  S.  Norris  ib. 

Horatio  Allen         ,  .                    jb. 

Henry  H.  Grame             .  .        419 

James  Old              .  .                    ib. 
P.  Groville  &  L.  U.  &  E.  Mouchette, 

Assignees  of  B.  Rodrique  .         ib. 

George  H.  Thacher  .                   420 

Ralph  Bulkley                   .  ,         ib. 

John  Bamborough  .                    421 

Henry  R.  Dunham           .  .        422 

Lawrence  Holmes  .                     ib. 

A.  W.  Forward                 .  .         ib. 

John  H.  Fellows      .  .                    ib. 

A.  Newton  L.  B.  Smith,  &  E.  Sandford      423 

Joseph  C.  Strode  .                    ib. 

NoahC.  Piram                 .  .         424 

C.  Galvani,  assignor  of  J.  Clark  .  ib. 

Lewis  Kirk                        .  ,         ib. 

Lemuel  W.  Wright  .                   425 

Elhanan  W.  Thomas       .  .        426 

Waller  Harris        .  .                    ib. 


33.  Steam  engines 

34.  Cut  off  for  steam  engines 

35.  Steam  valves 

36.  Journal  boxes 

37.  Heating  ovens 

38.  Foot  stoves 

39.  Pumps 

40.  Screening  grain 

41.  Expansion  joint  for  steam  engines 

42.  Looms 

43.  Carriages  .  , 

44.  Furnace  bars 

45.  Augers 
40.  Pneumatic  hydraulic  engine 

47.  Bobbin  stards 

48.  Steam  engines 

49.  Steam  cross-cut  saw 

50.  Reducing  and  bleaching  straw,  &c 

51.  Ditching  and  fencing 

52.  liaising  water  on  bars  and  shoals 

Acid,  manufacture  of  dry,  and  of  smoking  sulphuric — yattnt 

Acids,  on  the  constitution  of  Glycerin  and  the  oily 

Agricuhural  produce  exported  from  the  United  States,  quantity  of 

products  of  France,  mean  yearly  value  of 

Alabaster,  method  of  bringing  out  sculpture  upon 

Alkali  and  chlorine,  improvement  in  the  manufacture  oi— -patent 

Alloys  of  metals,  method  of  uniting  metals  and— ;;ai««t 

Antimony,  white  paint  manufactured  from 

Architecture,  on  the  application  of  geology  to  engineering  and 

Artesian  wells  at  Venice,  account  ot'    . 

Arctic  Ocean,  on  the  temperature  of  the 

Astringent  substances  for  tanning,  on  the  means  of  testin°- 

Atmospheric  air,  on  the  dilatation  of  .  °  . 

jets,  Parker's  remarks  on  the  velocity  of 

Baltimore  Exhibition  of  American  Manufactures,  notice  of 

and  Ohio  railroad  Co,,  annual  report  of  the 

Base  line  in  surveying,  measurement  of  the    . 

Beams,  experiments  on  the  strength  of  wooden  and  iron 

Bibliograplnccd  Notices. 

Bird's  Elements  of  Natural  Philosophy 

Chemi!-try  applied  to  the  Manufacture  of  Soap  and  Candles 

Coast  Survey,  repoit  of  the  Superintendent  of  the 

Knapp's  Chemical  Technology 

Muller's  Principles  ol  Physics  and  Meteoroli^gy 

Weisbach's  Principles  of  "the  Mechanics  of  Machinery  and  Engineering 
Blasting,  on  the  use  of  gun  cotton  in  .  . 

Bleaching  agent  and  means  of  recovering  it,  on  chromic  acid  as  a      .     " 
Boilers  of  marine  sieam  engines  with  water,  apparatus  for  supplying  the 
Bookbinding,  on  the  ornamental  art  as  applied  to  ancient  and  modern 
Booth,  J.  C,  on  the  constitution  of  glycerin  and  the  oily  acids 
Brake  for  railroad  cars,  description  of  Laiguel's  safety 
Bridge,  description  of  Col.  Long's  composite 
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Bridge,  notice  of  the  Niagara  falls  suspension 

over  ihe  Conway,  description  of  the  tubular 

a  machine  for  perforating  iron  plates  for  the 
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